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NOVEL PROTEINS AND NUCLEIC ACIDS ENCODING SAME 

FIELD OF THE INVENTION 

The invention generally relates to nucleic acids and polypeptides encoded thereby. 

5 BACKGROUND OF THE INVENTION 

The invention generally relates to nucleic acids and polypeptides encoded therefrom. 
More specifically, the invention relates to nucleic acids encoding cytoplasmic, nuclear, 
membrane bound, and secreted polypeptides, as well as vectors, host cells, antibodies, and 
recombinant methods for producing these nucleic acids and polypeptides. 

10 

SUMMARY OF THE INVENTION 

The invention is based in part upon the discovery of nucleic acid sequences encoding 
novel polypeptides. The novel nucleic acids and polypeptides are referred to herein as NOVX, 
or NOV1, NOV2, NOV3, NOV4, NOV5, NOV6, NOV7, and NOV8 nucleic acids and 

15 polypeptides. These nucleic acids and polypeptides, as well as derivatives, homologs, analogs 
and fragments thereof, will hereinafter be collectively designated as <c NOVX" nucleic acid or 
polypeptide sequences. 

In one aspect, the invention provides an isolated NOVX nucleic acid molecule 
encoding a NOVX polypeptide that includes a nucleic acid sequence that has identity to the 

20 nucleic acids disclosed in SEQ ID NOS:l, 3, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, and 26. In 
some embodiments, the NOVX nucleic acid molecule will hybridize under stringent 
conditions to a nucleic acid sequence complementary to a nucleic acid molecule that includes 
a protein-coding sequence of a NOVX nucleic acid sequence. The invention also includes an 
isolated nucleic acid that encodes a NOVX polypeptide, or a fragment, homolog, analog or 

25 derivative thereof. For example, the nucleic acid can encode a polypeptide at least 80% 

identical to a polypeptide comprising the amino acid sequences of SEQ ID NOS:2, 5, 7, 9, 1 1, 
13, 15, 17, 19, 21, 23, 25, and 27. The nucleic acid can be, for example, a genomic DNA 
fragment or a cDNA molecule that includes the nucleic acid sequence of any of SEQ ID 
NOS:l, 3, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, and 26. 

30 Also included in the invention is an oligonucleotide, e.g. , an oligonucleotide which 

includes at least 6 contiguous nucleotides of a NOVX nucleic acid (e.g., SEQ ID NOS:l, 3, 4, 
6, 8, 10, 12, 14, 16, 18, 20, 22, 24, and 26) or a complement of said oligonucleotide. 
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Also included in the invention are substantially purified NOVX polypeptides (SEQ ED 
NOS:2, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, and 27). In certain embodiments, the NOVX 
polypeptides include an amino acid sequence that is substantially identical to the amino acid 
sequence of a human NOVX polypeptide. 
5 The invention also features antibodies that immunoselectively bind to NOVX 

polypeptides, or fragments, homologs, analogs or derivatives thereof. 

In another aspect, the invention includes pharmaceutical compositions that include 
therapeutically- or prophylactically-effective amounts of a therapeutic and a pharmaceutically- 
acceptable carrier. The therapeutic can be, e.g., a NOVX nucleic acid, a NOVX polypeptide, 
10 or an antibody specific for a NOVX polypeptide. In a further aspect, the invention includes, in 
one or more containers, a therapeutically- or prophylactically-effective amount of this 
pharmaceutical composition. 

In a further aspect, the invention includes a method of producing a polypeptide by 
culturing a cell that includes a NOVX nucleic acid, under conditions allowing for expression 
15 of the NOVX polypeptide encoded by the DNA. If desired, the NOVX polypeptide can then 
be recovered. 

In another aspect, the invention includes a method of detecting the presence of a 
NOVX polypeptide in a sample. In the method, a sample is contacted with a compound that 
selectively binds to the polypeptide under conditions allowing for formation of a complex 
20 between the polypeptide and the compound The complex is detected, if present, thereby 
identifying the NOVX polypeptide within the sample. 

The invention also includes methods to identify specific cell or tissue types based on 
their expression of a NOVX. 

Also included in the invention is a method of detecting the presence of a NOVX 
25 nucleic acid molecule in a sample by contacting the sample with a NOVX nucleic acid probe 
or primer, and detecting whether the nucleic acid probe or primer bound to a NOVX nucleic 
acid molecule in the sample. 

In a further aspect, the invention provides a method for modulating the activity of a 
NOVX polypeptide by contacting a cell sample that includes the NOVX polypeptide with a 
30 compound that binds to the NOVX polypeptide in an amount sufficient to modulate the 

activity of said polypeptide. The compound can be, e,g. , a small molecule, such as a nucleic 
acid, peptide, polypeptide, peptidomimetic, carbohydrate, lipid or other organic (carbon 
containing) or inorganic molecule, as further described herein. 
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Also within the scope of the invention is the use of a therapeutic in the manufacture of 
a medicament for treating or preventing disorders or syndromes including, e.g., Cancer, 
Leukodystrophies, Breast cancer, Ovarian cancer, Prostate cancer, Uterine cancer, Hodgkin 
disease, Adenocarcinoma, Adrenoleukodystrophy,Cystitis, incontinence, Von Hippel-Lindau 
5 (VHL) syndrome, hypercalceimia, Endometriosis, Hirschsprung's disease, Crohn's Disease, 
Appendicitis, Cirrhosis, Liver failure, Wolfiam Syndrome, Srnith-Lemli-Opitz syndrome, 
Retinitis pigmentosa, Leigh syndrome; Congenital Adrenal Hyperplasia, Xerostomia; tooth 
decay and other dental problems; Inflammatory bowel disease, Diverticular- disease, fertility, 
Infertility, cardiomyopathy, atherosclerosis, hypertension, congenital heart defects, aortic 

10 stenosis , atrial septal defect (ASD), atrioventricular (A-V) canal defect, ductus arteriosus, 
pulmonary stenosis , subaortic stenosis, ventricular septal defect (VSD), valve diseases, 
tuberous sclerosis, scleroderma, Hemophilia, Hypercoagulation, Idiopathic thrombocytopenic 
purpura, obesity, Diabetes Insipidus and Mellitus with Optic Atrophy and Deaihess, 
Pancreatitis, Metabolic Dysregulation, transplantation recovery, Autoimmune disease, 

15 Systemic lupus erythematosus, asthma, arthritis, psoriasis, Emphysema, Scleroderma, allergy, 
ARDS, Immunodeficiencies, Graft vesus host, Alzheimer's disease, Stroke, Parkinson's 
disease, Huntington's disease, Cerebral palsy, Epilepsy, Multiple sclerosis,Ataxia- 
telangiectasia, Behavioral disorders, Addiction, Anxiety, Pain, Neurodegeneration, Muscular 
dystrophy JLesch-Nyhan syndrome ^Myasthenia gravis, schizophrenia, and other dopamine- 

20 dysfunctional states, levodopa-induced dyskinesias, alcoholism, pileptic seizures and other 
neurological disorders, mental depression, Cerebellar ataxia, pure; Episodic ataxia, type 2; 
Hemiplegic migraine, Spinocerebellar ataxia-6, Tuberous sclerosis, Renal artery stenosis, 
Interstitial nephritis, Glomerulonephritis, Polycystic kidney disease, Renal tubular acidosis, 
IgA nephropathy, and/or other pathologies and disorders of the like. 

25 The therapeutic can be, e.g., a NOVX nucleic acid, a NOVX polypeptide, or a NOVX- 

specific antibody, or biologically-active derivatives or fragments thereof. 

For example, the compositions of the present invention will have efficacy for treatment 
of patients suffering from the diseases and disorders disclosed above and/or other pathologies 
and disorders of the like. The polypeptides can be used as immunogens to produce antibodies 

30 specific for the invention, and as vaccines. They can also be used to screen for potential 

agonist and antagonist compounds. For example, a cDNA encoding NOVX maybe useful in 
gene therapy, and NOVX may be useful when administered to a subject in need thereof. By 
way of non-limiting example, the compositions of the present invention will have efficacy for 
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treatment of patients suffering from the diseases and disorders disclosed above and/or other 
pathologies and disorders of the like. 

The invention further includes a method for screening for a modulator of disorders or 
syndromes including, e.g., the diseases and disorders disclosed above and/or other pathologies 
5 and disorders of the like. The method includes contacting a test compound with a NOVX 
polypeptide and determining if the test compound binds to said NOVX polypeptide. Binding 
of the test compound to the NOVX polypeptide indicates the test compound is a modulator of 
activity, or of latency or predisposition to the aforementioned disorders or syndromes. 

Also within the scope of the invention is a method for screening for a modulator of 

10 activity, or of latency or predisposition to disorders or syndromes including, e.g., the diseases 
and disorders disclosed above and/or other pathologies and disorders of the like by 
administering a test compound to a test animal at increased risk for the aforementioned 
disorders or syndromes. The test animal expresses a recombinant polypeptide encoded by a 
NOVX nucleic acid. Expression or activity of NOVX polypeptide is then measured in the test 

15 animal, as is expression or activity of the protein in a control animal which recombinantly- 
expresses NOVX polypeptide and is not at increased risk for the disorder or syndrome. Next, 
the expression of NOVX polypeptide in both the test animal and the control animal is 
compared. A change in the activity ofNOVX polypeptide in the test animal relative to the 
control animal indicates the test compound is a modulator of latency of the disorder or 

20 syndrome. 

In yet another aspect, the invention includes a method for determining the presence of 
or predisposition to a disease associated with altered levels of a NOVX polypeptide, a NOVX 
nucleic acid, or both, in a subject (e.g\, a human subject). The method includes measuring the 
amount of the NOVX polypeptide in a test sample from the subject and comparing the amount 

25 of the polypeptide in the test sample to the amount of the NOVX polypeptide present in a 
control sample. An alteration in the level of the NOVX polypeptide in the test sample as 
compared to the control sample indicates the presence of or predisposition to a disease in the 
subject. Preferably, the predisposition includes, e.g., the diseases and disorders disclosed 
above and/or other pathologies and disorders of the like. Also, the expression levels of the new 

30 polypeptides of the invention can be used in a method to screen for various cancers as well as 
to determine the stage of cancers. 

In a further aspect, the invention includes a method of treating or preventing a 
pathological condition associated with a disorder in a mammal by administering to the subject 
a NOVX polypeptide, a NOVX nucleic acid, or a NOVX-specific antibody to a subject (e.g. , a 



4 



WO 02/26826 PCTAJSO 1/42336 

t" 

human subject), in an amount sufficient to alleviate or prevent the pathological condition. In 
preferred embodiments, the disorder, includes, e.g., the diseases and disorders disclosed above 
and/or other pathologies and disorders of the like. 

In yet another aspect, the invention can be used in a method to identity the cellular 
5 receptors and downstream effectors of the invention by any one of a number of techniques 
commonly employed in the art. These include but are not limited to the two-hybrid system, 
affinity purification, co-precipitation with antibodies or other specific-interacting molecules. 

Unless otherwise defined, all technical and scientific terms used herein have the same 
meaning as commonly understood by one of ordinary skill in the art to which this invention 
10 belongs. Although methods and materials similar or equivalent to those described herein can 
be used in the practice or testing of the present invention, suitable methods and materials are 
described below. All publications, patent applications, patents, and other references 
mentioned herein are incorporated by reference in their entirety. In the case of conflict, the 
present specification, including definitions, will control In addition, the materials, methods, 
1 5 and examples are illustrative only and not intended to be limiting. 

Other features and advantages of the invention will be apparent from the following 
detailed description and claims. 

DETAILED DESCRIPTION OF THE INVENTION 

20 The present invention provides novel nucleotides and polypeptides encoded thereby. 

Included in the invention are the novel nucleic acid sequences and their encoded polypeptides. 
The sequences are collectively referred to herein as "NOVX nucleic acids" or "NO VX 
polynucleotides" and the corresponding encoded polypeptides are referred to as "NOVX 
polypeptides" or "NOVX proteins." Unless indicated otherwise, "NOVX" is meant to refer to 

25 any of the novel sequences disclosed herein. Table A provides a summary of the NOVX 
nucleic acids and their encoded polypeptides. 

TABLE A. Sequences and Corresponding SEQ ID Numbers 



NOVX 
Assignment 


Internal Identification 


SEQ ID 

NO 
(nucleic 

acid) 


SEQ ID NO 
(polypeptide) 


Homology 


la 


83420733J2XT 


1 


2 


Insulin Like Growth Factor 
Binding Protein Complex- 
Acid Labile Subunit-like 


lb 


AL356413.6 


3 


2 


Insulin Like Growth Factor 
Binding Protein Corapl ex- 
Acid Labile Subunit-like 
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1C 


CG52997-02 


4 


5. 


Insulin Like Growth Factor 
Binding Protein Complex- 
Acid Labile Subunit-like 


2 


101599929 EXT1 


6 


7 


Attract in like 


3a 


124217931 EXT 


8 


9 


Kinase- like 


3b 


124217931 


10 


11 


RHO/RAC- interacting citron 
kinas e - 1 ike 


4 


i nr on fin* a Tnvm 

10582 755 0_EXT 


12 




ir C-A.-L. 1L X 1K.C 


5 


GMAC027612 A 


14 


15 


Dopamine receptor- like 


6 


GM523_ejL_A 


16 


17 


Metabotropic Glutamate 
Receptor 


7a 


sggc_draft_ba560al5_ 
20000723 dal 


18 


19 


PV-l-like 


7b 


2847264.0.32 


20 


21 


PV-l-like 


7c 


CG51878-03 


22 


23 


PV-l-like 


8a 


SC134914330_A 


24 


25 


Papin-like 


8b 


CG57026-04 


26 


27 


Pap in- like 



NOVX nucleic acids and their encoded polypeptides are useful in a variety of 
applications and contexts. The various NOVX nucleic acids and polypeptides according to the 
invention are useful as novel members of the protein families according to the presence of 
5 domains and sequence relatedness to previously described proteins. Additionally, NOVX 
nucleic acids and polypeptides can also be used to identify proteins that are members of the 
family to which the NOVX polypeptides belong. 

NOV1 is homologous to a Insulin Like Growth Factor Binding Protein Complex- Acid 
Labile Subunit-like family of proteins. Thus, the NOV1 nucleic acids, polypeptides, 

10 antibodies and related compounds according to the invention will be useful in therapeutic and 
diagnostic applications . implicated in, for example; cancer, cystitis, incontinence, fertility, 
cardiomyopathy, atherosclerosis, hypertension, congenital heart defects, aortic stenosis , atrial 
septal defect (ASD), atrioventricular (A-V) canal defect, ductus arteriosus, pulmonary stenosis 
, subaortic stenosis, ventricular septal defect (VSD), valve diseases, tuberous sclerosis, 

1 5 scleroderma, obesity, transplantation recovery, and/or other pathologies/disorders. 

NOV2 is homologous to the Attractin-like family of proteins. Thus NOV2 nucleic 
acids, polypeptides, antibodies and related compounds according to the invention will be 
useful in therapeutic and diagnostic applications implicated in, for example; Von Hippel- 
Lindau (VHL) syndrome, Alzheimer's disease, Stroke, Tuberous sclerosis, hypercalceimia, 

20 Parkinson's disease, Huntington's disease, Cerebral palsy, Epilepsy, Multiple sclerosis, Ataxia- 
telangiectasia, Leukodystrophies, Behavioral disorders, Addiction, Anxiety, Pain, 
Neurodegerieration, Diabetes, Autoimmune disease, Renal artery stenosis, Interstitial nephritis, 
Glomerulonephritis, Polycystic kidney disease, Systemic lupus erythematosus, Renal tubular 
acidosis, IgA nephropathy, Hypercalceimia, Diabetes, Pancreatitis,Obesity, Endometriosis, 

25 Infertility, Hirschsprung's disease, Crohn's Disease, Appendicitis, Muscular dystrophy, Lesch- 
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Nyhan syndrome, Myasthenia gravis, Cirrhosis, Liver failure, Breast cancer, Ovarian cancer, 
Prostate cancer, Uterine cancer and/or other pathologies/disorders. 

NOV3 is homologous to a family of RHO/RAC-interacting citron kinase-like proteins. 
Thus, the NOV3 nucleic acids and polypeptides, antibodies and related compounds according 
5 to the invention will be useful in therapeutic and diagnostic applications implicated in, for 
example: asthma, arthritis, psoriasis, diabetes, andlBD, which require activated T cells, as 
well as diseases such as systemic lupus erythematosus that involve B cell activation, 
Autoimmune disease, Renal artery stenosis, Interstitial nephritis, Glomerulonephritis, 
Polycystic kidney disease, Renal tubular acidosis, IgA nephropathy, Hypercalceimia, Lesch- 

10 Nyhan syndrome, Von Hippel-Lindau (VHL) syndrome , Alzheimer's disease, Stroke, 

Tuberous sclerosis, hypercalceimia, Parkinson's disease, Huntington's disease, Cerebral palsy, 
Epilepsy, Multiple sclerosis, Ataxia-telangiectasia, Leukodystrophies, Behavioral disorders, 
Addiction, Anxiety, Pain, Neuroprotection, Endocrine dysfunctions, Obesity, Growth and 
Reproductive disorders Hemophilia, hypercoagulation, idiopathic thrombocytopenic purpura, 

1 5 allergies, immunodeficiencies, transplantation, Lymphaedema, Hemophilia, 

Hypercoagulationjdiopathic thrombocytopenic purpura , Immunodeficiencies, Graft vesus 
host, Hirschsprung's disease, Crohn's Disease, Appendicitis Inflammatory bowel disease, 
Diverticular disease and/or other pathologies/disorders. 

NOV4 is homologous to the Plexin-like family of proteins. Thus, NOV4 nucleic acids, 

20 polypeptides, antibodies and related compounds according to the invention will be useful in 
therapeutic and diagnostic applications implicated in, for example: Von Hippel-Lindau (VHL) 
syndrome, Alzheimer's disease, Stroke, Tuberous sclerosis, hypercalceimia, Parkinson's 
disease, Huntington's disease, Cerebral palsy, Epilepsy, Lesch-Nyhan syndrome, Multiple 
sclerosis, Ataxia-telangiectasia, Leukodystrophies, Behavioral disorders, Addiction, Anxiety, 

25 Pain, Neurodegeneration, Systemic lupus erythematosus, Autoimmune disease, Asthma, 
Emphysema, Scleroderma, allergy, ARDS, Obesity, Metabolic Dysregulation, Infertility 
and/or other pathologies/disorders. 

NOV5 is homologous to the Dopamine receptor-like family of proteins. Thus NOV5 
nucleic acids, polypeptides, antibodies and related compounds according to the invention will 

30 be useful in therapeutic and diagnostic applications implicated in, for example; schizophrenia, 
and other dopamine-dysfunctional states, Hypertension, Huntington's disease, levodopa- 
induced dyskinesias, alcoholism, Diabetes Insipidus and Mellitus with Optic Atrophy and 
Deafness, Wolfram Syndrome and/or other pathologies/disorders. 
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NOV6 is homologous to the Metabotropic Glutamate Receptor-like family of proteins. 
Thus NOV6 nucleic acids, polypeptides, antibodies and related compounds according to the 
invention will be useful in therapeutic and diagnostic applications implicated in, for example: 
pileptic seizures and other neurological disorders, Hodgkin disease, polycystic kidney disease, 
5 mental depression, Adenocarcinoma, Smith-Lemli-Opitz syndrome, Retinitis pigmentosa 
and/or other pathologies/disorders. 

NOV7 is homologous to members of the PV-l-like family of proteins. Thus, the 
NOV7 nucleic acids, polypeptides, antibodies and related compounds according to the 
invention will be useful in therapeutic and diagnostic applications implicated in, for example; 

10 Cerebellar ataxia, pure; Episodic ataxia, type 2; Hemiplegic migraine, familial; Leigh 

syndrome; Spinocerebellar ataxia-6; Psoriasis, susceptibility to; Autoimmune disease, Asthma, 
Emphysema, Scleroderma, allergy, ARDS, Von Hippel-Lindau (VHL) syndrome, Alzheimer's 
disease, Stroke, Tuberous sclerosis, hypercdceimia, Parkinson's disease, Huntington's disease, 
Cerebral palsy, Epilepsy, Lesch-Nyhan syndrome, Multiple sclerosis, Ataxia-telangiectasia, 

15 Leukodystrophies, Behavioral disorders, Addiction, Anxiety, Pain, Neuroprotection, Muscular 
dystrophy, Myasthenia gravis, Hemophilia, Hypercoagulation, Idiopathic thrombocytopenic 
purpura, Immunodeficiencies, Graft vesus host, Von Hippel-Lindau (VHL) syndrome, 
Cirrhosis, Transplantation, Cardiomyopathy, Atherosclerosis, Hypertension, Congenital heart 
defects, Aortic stenosis, Atrial septal defect (ASD), Atrioventricular (A-V) canal defect, 

20 Ductus arteriosus, Pulmonary stenosis, Subaortic stenosis, Ventricular septal defect (VSD), 
valve diseases, Scleroderma, Obesity, Transplantation; fertility; cancer, Renal artery stenosis, 
Interstitial nephritis, Glomerulonephritis, Polycystic kidney disease, Systemic lupus 
erythematosus, Renal tubular acidosis, IgA nephropathy, Hypercalcemia, Lesch-Nyhan 
syndrome, Adrenoleukodystrophy, Congenital Adrenal Hyperplasia, Xerostomia; tooth decay 

25 and other dental problems; Inflammatory bowel disease, Diverticular disease, Pancreatitis, 
and/or other pathologies/disorders. 

NOV8 is homologous to the Papin-like family of proteins. Thus, NOV8 nucleic acids 
and polypeptides, antibodies and related compounds according to the invention will be useful 
in therapeutic and diagnostic applications implicated in, for example; cancer, cystitis, 

30 incontinence, fertility, cardiomyopathy, atherosclerosis, hypertension, congenital heart defects, 
aortic stenosis, atrial septal defect (ASD), atrioventricular (A-V) canal defect, ductus 
arteriosus, pulmonary stenosis, subaortic stenosis, ventricular septal defect (VSD), valve 
diseases, tuberous sclerosis, scleroderma, obesity, transplantation recovery and/or other 
pathologies/disorders. 
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The NOVX nucleic acids and polypeptides can also be used to screen for molecules, 
which inhibit or enhance NOVX activity or function. Specifically, the nucleic acids and 
polypeptides according to the invention may be used as targets for the identification of small 
molecules that modulate or inhibit, e.g., neurogenesis, cell differentiation, cell proliferation, 
5 hematopoiesis, wound healing and angiogenesis. 

Additional utilities for the NOVX nucleic acids and polypeptides according to the 
invention are disclosed herein. 

NOV1 

NOV1 includes three novel Insulin Like Growth Factor Binding Protein Complex-Acid 
10 Labile Subunit (IGFBP-ALS)-like proteins disclosed below. The disclosed sequences have 
been named NOV1 a, NOVlb, and NOVlc. The nucleotide sequences forNOVla andb both 
code for the NOVla protein sequence. The NOVlc nucleic acid sequence codes for the 
NOVlc protein sequence. 

NOVla 

15 A disclosed NOVla nucleic acid of 2838 nucleotides (also referred to as 

83420733JEXT) encoding a novel Insulin Like Growth Factor Binding Protein Complex-Acid 
Labile Subunit-like protein is shown in Table 1 A. An open reading frame was identified 
beginning with an ATG initiation codon at nucleotides 1 84-186 and ending with a TAG codon 
at nucleotides 2707-2709. A putative untranslated region upstream from the initiation codon 

20 and downstream from the termination codon is underlined in Table 1 A, The start and stop 
codons are in bold letters. 



Table 1A. NOVla nucleotide sequence (SEQ ID NO:l). 

AACTITATGAAGCTATGGGACTTGACAAAAAGTGATATTTGAGAAGAAAGTACGCAGTGGTTGGTGTTTTCT 

TTITTTTAATAAAGGAATTGAATTACTTT^ 

GTCTCTGCTTTAC^GAATCGGATTTCATCA 

CTCCTTGCCTGTATATCTTTACACTCCCA^ 

AATTGTGAG GAAAAAGATGGCA CAATGCTAATAAATTGTGAAGCA^ 

AGTGTGCCACCATCACGACCTTTCCAACTAA 

TTTTCXGGGCTTACCAATGCTATTTCAAT^ 

T TTAATGG C CTTGG C CT CCTGAAACAACTT CAT AT CAATCACAAT TCTT TAGAAATTCT TAAAGAGGATACT 
TTCCATGGACTGGAAAACCTCGAATTCCTGCA^ 

TTTAGCAAGCTCAAC^GACTCAAAGTGTTAATTTTAAATGACAATGCTATTGAGAGTCTTCCTCCAAACATC 

TTCCGATTTGTTCCTTTAACCCATC^GATCT 

CTCGAACACIATTGGCCGAkTATTGGATCTr 

CAGTTAAAAACTTGGTTGGAGAACATGCCTCra 

TT^TTTAAAGGAAGTATACTCAGTAGACT^ 

C^TGAGGATCCTTCAGGATCMTACATCTGGCAGC^ 

ACX^CGTCCATTCTAAAACTACCCACCAAAGCA^ 

CTTCCAGGACCTTACTGCCCTATTCCTTGTAACTGCAAAGTCCTATCCCCATCA 
CAGGAGCGCAACATTGAAAGCTTATCAGATCTGAGACCTCCTCCGCAAAATCCT 

GGAAATATTATTCaCAGTTTAATGAAGTCTGATCTAGTGGAATATTTCACTTTGGAAATGCTTCACTTGGGA 
AACAATCGTATTGAAGTTCTTGAAGAAGGATCGTTTATXIAACCTAACGAGATTACAAAA^ 
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GGTAACCACCTGACCAAATTAAGTAAAGGGA.TGTTCCr 

TACAATGCCATTi^GGAAATACTGCCAGGAACCTTTAATCCAATGCCTAAACTTAAAGTCCTGTATTTAAAT 

AACAACCTCCTCCAAGTTTTACCACCACATATTTTTTC^ 

AACCAGTTTACCCATCTACCTGTAAGTAATATTTTGGATC 

GATAACCCC TGGGA C TG CTC CTGTGA CCTG GT T GGACTGCAG CAATGGATACAAAAGTTAAG CAAGAACACA 
GTGACAGATGACATCCTCTGCACTTCCCCCGGGCATCrCGACAAAAAGGAATTGAAAGCCCTAAATAGTG^ 
ATTCTCTGTCCAG&TTTAGTAAATAACCCATCCAT^ 
GCAACMCAAOyATACGGCTGATACTATTTTACGATCTCTTA 

TTGGGACTT CTGATTATGOTCATCACTATTGTTTTCT3TGCTGCAGGGATAGTGGTTCTTGT TCTTCACCGC 

AGGAGAAGATACAAAAAGAAACAAGTAGATGAGCAAAT^^ 

ATGTATGGCCATAAAACCACTCATCACACTACTGAAAGACCCTCT 

AGCCCCATGGTTCATGTCTATAGAAGTCCATCCTTTGGTCCAAAGCATCTGGAAGAGGAAGAAGAGAGGAAT 
GAGAAAGAAGGAAGTGATGCAAAACATCTCCAAAGAAGTCIT^ 

GGGTCAAATATGAAATA CAAAACCACGAAC CAATCAACAGAATTTTTAT CCTTCCAAGATGC CAG CTCATTG 
TACAGAAACATTTTAGAAAAAGAAAGGGAACT T CAGCAACTGGGAAT CA CAGAATACC TAAG GAAAAA CATT 
GCTC^GCTCCAGCCTGATATGGAGGCACATTATCCTGGAGCCCACGAAGAGCTGAAGTTAATGGA 
ATGTACTCACGTCCAAGGAAGGTATTAGTGGAACAGACAAAAAATGAGTATTTTGAACTTAAAGCTAArTrA 
CATGCTGAACCTGACTATTTAGAAGTCCTGGAGCAGg^ 

ATGCTGTGATTCTGTTTTAAGTCCATACCTTGTAAArTAGTGCCTTACGTaAGTGTGTCATCCATCAg^(^ 
TAAGCACAG CAGTAAACTA TGGAGAAAAAA 



In a search of public sequence databases, the NOVla nucleic acid sequence, located on 
chromsome 1 3 has 1 1 73 of 1932 bases (6 1 %) identical to a KIAA0848 mRNA from human 
(gb:GENBANK-ID:AB020655|acc:AB020655). Public nucleotide databases include all 
5 GenBank databases and the GeneSeq patent database. 

In all BLAST alignments herein, the "E-value" or "Expectf * value is a numeric 
indication of the probability that the aligned sequences could have achieved their similarity to 
the BLAST query sequence by chance alone, within the database that was searched. For 
example, the probability that the subject ("Sbjct") retrieved from the NOV1 BLAST analysis, 

10 thdoredoxin mRNA from Ovis aries, matched the Query NOV1 sequence purely by 

chance is 7.4e- 68 . The Expect value (E) is a parameter that describes the number of hits one 
can "expect" to see just by chance when searching a database of a particular size. It decreases 
exponentially with the Score (S) that is assigned to a match between two sequences. 
Essentially, the E value describes the random background noise that exists for matches 

15 between sequences. 

The Expect value is used as a convenient way to create a significance threshold for 
reporting results. The default value used for blasting is typically set to 0.000 1 . In BLAST 2.0, 
the Expect value is also used instead of the P value (probability) to report the significance of 
matches. For example, an E value of one assigned to a hit can be interpreted as meaning that 

20 in a database of the current size one might expect to see one match with a similar score simply 
by chance. An E value of zero means that one would not expect to see any matches with a 
similar score simply by chance. See, e.g., 

http://www.ncbi.nlm.nih.gov/Education/BLASTinfo/. Occasionally, a string of X's orN's 
will result from a BLAST search. This is a result of automatic filtering of the query for low- 
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complexity sequence that is performed to prevent artifactual hits. The filter substitutes any 
low-complexity sequence that it finds with the letter "N" in nucleotide sequence (e.g., 
"NNNNNNN^ or the letter "X" in protein sequences (e.g., "XXXXXXXXX"). 

Low-complexity regions can result in high scores that reflect compositional bias rather than 
5 significant position^by-position alignment. (Wootton and Federhen, Methods Enzymol 
266:554-571, 1996). 

The disclosed NOV1 a polypeptide (SEQ ID NO:2) encoded by SEQ ED NO:l has 841 
amino acid residues and is presented in Table IB using the one-letter amino acid code. Signal 
P, Psort and/or Hydropathy results predict that NO VI a has a signal peptide and is likely to be 
1 0 localized in the plasma membrane with a certainty of 0. 4600. In other embodiments, NOV1 a 
may also be localized to the endoplasmic reticulum (membrane) with acertainty of 0. 1 000, the 
endoplasmic reticulum (membrane) with a certainty of 0.1000, or extracellularly with a 
certainty of 0. 1000. The most likely cleavage site for a NOVla peptide is between amino acids 
20and21,at:LHS-QT. 

1 5 SNP data for NOVla can be found below in Example 3. SAGE data can also be found 

below for NOVla in Example 4. 



Table IB. Encoded NOVla protein sequence (SEQ ID NO:2). 

MKLWIHLFYSSLLACISI^SQTPVLSSRGSCDSL<^CEEKDGTMLINCEAKGIKWSEISVPPS 
RPFQL SLLNNGLTMLHTNDF SGLTNAI S IHLGFNNIAD I EIGAFNGLGLLKQLHINHNSLE ILK 
EDT FHGLENLE FLQADNNF I T VI E PS AF SKLNRL KVL I LNDNAI E SLP PN I FRF VPLTHLDLRG 
NQLQTLPYVGFLEHIGRILDLQIiEDNKWACNCDIjLQLKTWIjENMPPQS 1 1 GDWCNSPPFFKGS 
ILSRLKKESICPTPPVYEEHEDPSGSLHLAATSSINDSRMSTKTTSILKLPTKAPGLIPYITKP 
STQLPGPYCPIPCNCKVLSPSGIiLIHCQERNIESLSDLRPPPQNPRKLILAGNIIHSLMKSDLV 
EYFTLEMLHLGNNRIEVLEEGSFMNLTRIj^ 
EILPGTFNPMPKIjKVLYLNNNLLQV^ 

DLEDNPWDCSCDLVGLQQWIQKLSKNTVTDDILCTSPGHLDKKELKALNSEILCPGLVWNPSMP 

TQTSYLIWTTPATTTNTADTILRSM 

KKQVDEQMRDNSPVHLQYSMYGHKTTHHTT^ 

ERNEKEGSDAKHLQRSLLEQENHSPLTGSNMKYK^^ 

LGITEYLRKNIAQIjQPDMEAHYPGMEELKLMETLMYSRPRCT 

YLEVLEQQT ; 



20 A search of sequence databases reveals that the NOVla amino acid sequence has 266 

of 543 amino acid residues (49%) identical to, and 337 of 543 amino acid residues (62%) 
similar to the 977 amino acid residue KIAA0848 protein fiom human (SPTREMBL- 
ACC:094933) (E = 1.6e- 165 ), and 350 of 841 amino acid residues (41%) identical to, and 511 
of 841 amino acid residues (60%) similar to the 845 amino acid residue Human gene 1 
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encoded secreted protein HMIAJ30 (patp:AAE01232) (E = 1.6e- 156 ). Public amino acid 
databases include the GenBank databases, SwissProt, PDB and PER. 

NO VI a is expressed in at least the following tissues: breast, heart, bladder, colon, 
prostate, brain, lung and uterus. TaqMan expression data for NOVla is shown below in 
5 Example 2. 



NOVlb 

A disclosed NOVlb nucleic acid of 2526 nucleotides (also referred to as AL356413 .6) 
encoding a novel Insulin Like Growth Factor Binding Protein Complex- Acid Labile Subunit- 
10 like protein is shown in Table 1C. An open reading frame was identified beginning with an 
ATG initiation codon at nucleotides 1-3 and ending with a TAG codon at nucleotides 2524- 
2526. A putative untranslated region upstream from the initiation codon is underlined in Table 
1C. The start and stop codons are in bold letters. 



Table 1G NOVlb nucleotide sequence (SEQ ID NO:3). 

ATGAAGCTGTGGATTCATCTCTTTTATTCATCTCTCCTTGCCTGTATATCTTTACACTCCCAAACT 
TCC^GTGCTCTCATCC^GAGGCTCTTGTGATTCTCTTTG(^TTGTGAGGAAA^GATGGCACAA 
TGCTAATAAATTGTGAAGCAAAAGGTATCAAGATGGTATCTGAAATAAGTGTGCCACCATCACGA 
CCTTTCCAACTAAGGTTATTAAATAACGGCTTGACGATGCTTCACACAAATGACTTTTCTGGGCT 
TACCAATGCTATTTCAATACACCTTGGATTTAACAATATTGCAGATATTGAGATAGGTGCATTTA 
ATGGCCTTGGCCTCCTGAAACAACTTCATATCAATCACAATTCTTTAGAAATTCTTAAAGAGGAT 
ACTTTCCATGGACTGGAAAACCTGGAATTCCTGCAAGCAGATAACAATTTTATCACAGTGATTGA 
ACCAAGTGCCTTTAGCAAGCTCAACAGACTCAAAGTGTXAATTTTAAATGACAATGCTATTGAGA 
GTCTT CCTCCAAAC AT CTTC CGATTTGTTCCTTTAAC C CATCTAGATCTT CGTGGAAAT C AATTA 
CAAACATTGCCTTATGTTGGTTTTCTCGAACACATTGGCCGAATATTGGATCTTCAGTTGGAGGA 
CAACAAATGGGCCTGCAATTGTGACTTATTGCAGTTAAAAACTTGGTTGGAGAACATGCCTCCAC 
AGTCTATAATTGGTGATGTTGTCTGGAACAGCCCTCCATTTTTTAAAGGAAGTATACTCAGTAGA 
CTAAAGAAGGAATCTATTTCCCCTACTCCACCAGTGTATGAAGAACATGAGGATCCTTCAGGATC 
ATTAC ATCTGGCAG CAACAT CTTC AATAAATGATAGTCGCATGT CAACTAAG AC C ACGTC CATTC 
TAAAACTACCCACCAAAGCACCAGGTTTGATACCTTATATTACAAAGCCATCCACTCAACTTCCA 
GG AC CTTACTGCCC TATTCCTT GTAACTGCAAAGT CCT ATCCCCATCAGG ACTT CTAATACATTG 
TCAGGAGCGCAACATTGAAAGCTTATCAGATCTGAGACCTCCTCCGCAAAATCCTAGAAAGCTCA 
TTCTAGCEGGAAATATTATTCACAGTTTAATGAAGTCTGATCTAGTGGAATATTTCACTTTGGAA 
ATGCTTCACTTGGGAAACAATCGTATTGAAGTTCTTGAAGAAGGATCGTTTATGAACCTAACGAG 
ATTACAAAAACTCTAT CTAAATGGTAAC C ACCTGACCAAATTAAGTAAAGGCATGTTCCTTGGTC 
TCCATAATCTTGAATACTTATATCTTGAATACAATGCCATTAAGGAAATACTGCCAGGAACCTTT 
AATC CAATG CCTAAACTTAAAGTCCTGTATTT AAATAACAAC CT CCTCCAAGTTTTACCACCACA 
TATTTTTTCAGG^TTCCTCTAACTAAGGTAAATCTTAAAACAAAC 

TAAGTAATATTTTGGATGATCTTGATTTGCTAACCCAGATTGA.CCTTGAGGATAACCCCTGGGAC 
TG CT C CTGTGACCTGGTTGG ACTGCAG CAATGGAT ACAAAAGTT AAGC AAGAAC ACAGTGAC AGA 
TGACATCCTCTGCACTTCCCCCGGGCATCTCGACAAAAAGGAATTGAAAGCCCTAAATAGTGAAA 
TTCTCTGTC CAGGTTTAGTAAATAACC CATCC ATG CC AACACAGACTAGTTACCTTATGGTCACC 
ACTCCTGCAACAACAACAAATACGGCTGATACTATTTTACGATCTCTTACGGACGCTGTGCCACT 
GT CTGTTCTAAT ATTGGGACTT CTGATTATGTTCATCACTATTGTTTTCT GTG CTGCAGGGATAG 
TGGTTCTTGTTCTTCACCGCAGGAGAAGATACAAAAAGAAACAAGTAGATGAGCAAATGAGAGAC 
AACAGTCCTGTGCTVTCTTC^GTAOIGCATGTATGGCCATAAAACCACTCATCACACTACTGAAAG 
ACCCTCTGCCTCACTCTATGAACAGCAC^TGGTGAGCCC(^TGGTTCATGTCTATAGAAGTCCAT 
CCTTTGGTCCAAAGC^TCTGGAAGAGGAAGAAGAGAGGAATOAGAAAGAAGGAAGTGATGC^AAA 
CATCTCCAAAGAAGTCTTTTGGAACAGGAAAATCAITCACCACTCACAGGGTCAAATATGAAATA 



12 



WO 02/26826 



PCT/US01/42336 



CAAAA.CCACGAAC CAATCAAC AGAATTTTTATCCTT CC AAGATGCC AG CTC ATT GTAC AGAAACA 
TTTTAGAAAAAGAAAGGGAACTTCAGCAACTGGGAATCACAGAATACCTAAGGAAAAACATTGCT 
CAGCTCCAGCCTGATATGGAGGCACATrATCCTGGAGCCCACGAAGAGCTGAAGTTAATGGAAAC 
ATTAATGTACTCACGTCCAAGGAAGGTATTAGTGGAACAGACAAAAAATGAGTATTTTGAACTTA 
AAGCTAATTTACATGCTGAACCTGACTATTTAGAAGTCCTGGAGCAGCAAACATAG 

The disclosed NOVlb nucleotide encodes the NOVla protein sequence disclosed 
above in Table IB. 

5 NOVlc 

In the present invention, the target sequence identified previously, NOVlb, was 
subjected to the exon linking process to confirm the sequence. PCR primers were designed by 
starting at the most upstream sequence available, foT the forward primer, and at the most 
downstream sequence available for the reverse primer. In each case, the sequence was 

10 examined, walking inward from the respective termini toward the coding sequence, until a 
suitable sequence that is either unique or highly selective was encountered, or, in the case of 
the reverse primer, until the stop codon was reached. Such primers were designed based on in 
silico predictions for the foil length cDNA, part (one or more exons) of the DNA or protein 
sequence of the target sequence, or by translated homology of the predicted exons to closely 

1 5 related human sequences or sequences from other species. These primers were then employed 
in PCR amplification based on the following pool of human cDNAs: adrenal gland, bone 
marrow, brain - amygdala, brain - cefebellum, brain - hippocampus, brain - substantia nigra, 
brain - thalamus, brain -whole, fetal brain, fetal kidney, fetal liver, fetal lung, heart, kidney, 
lymphoma - Raji, mammary gland, pancreas, pituitary gland, placenta, prostate, salivary 

20 gland, skeletal muscle, small intestine, spinal cord, spleen, stomach, testis, thyroid, trachea, 
uterus. Usually the resulting amplicons were gel purified, cloned and sequenced to high 
redundancy. The resulting sequences from all clones were assembled with themselves, with 
other fragments in CuraGen Corporation's database and with public ESTs. Fragments and 
ESTs were included as components for an assembly when the extent of their identity with 

25 another component of the assembly was at least 95% over 50 bp. In addition, sequence traces 
were evaluated manually and edited for corrections if appropriate. These procedures provide 
the sequence reported below, which is designated NOVlc (also referred to as Accession 
Number CG52997-02). This is a mature protein with 100% identity to the previously 
identified sequence NOVlb. 

30 A disclosed NOV1 c nucleic acid of 253 1 nucleotides (also referred to as CG52997-02) 

encoding a novel Insulin Like Growth Factor Binding Protein Complex- Acid Labile Subunit- 

like protein is shown in Table ID. An open reading frame was identified beginning with a 
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GAT initiation codon at nucleotides 2-4 and ending with a TAA codon at nucleotides 2513- 
2515. A putative untranslated region upstream from the initiation codon and downstream 
from the termination codon is underlined in Table ID. The start and stop codons are in bold 
letters. Because the start codon is not a traditional ATG start codon, the reading frame shown 
5 below for NOV1 c could be a partial reading frame that extends further in the 5 5 direction. 



Table ID. NOVlc nucleotide sequence (SEQ ID NO:4). 

GGATTCTCTCTTTTATTCATCTCTCCTTGCCTGT^ 
AGGCTCTTGTGATTCTCTTTG 

TATCAAGATGGTATCTGAAATAAGTGTGCTACCATCACGAC^ 
GACGATGCTTCAC^CAAATGACTTTTCTG^ 

TGCAGATAT TGAGATAGGT GCATTTAATGGC CT TGGCCTCC TGAAACAACT T CATAT CAAT CACAAT T CTTT 

AGAAATTCTTAAAGAGGATACTTTCC^TGGACTGGAAAACCTGGA^ 

CACAGTGATTGAACCAAGTGCCTTTAGCAAGCTCAACAGACTCAA^ 

TGAGAGTCTTCCTCCAAACATCTTCCGATTrGTTCCTTTA^ 

AACATTGCCTTATGTTGGTTTTCTCGAACACArrGGCCXaAATA 

GGCCTGCAATTGTGACTTATTGCAGTTAAAAACrTGGT^ 

TGITTGTCTGCAACAGCCCTCCATTTTTTA 

TACTCCACCAGTGTATGAAGAACATGAGGATCCTTCAGGATCATTACATCTGGCAGCAA 

TGATAGTCGCATGTCAACTAAGACCACGTCCATTCTAAAAC^ 

TATT&CAAAGCCATCCACTCAACTTCCAGGACCTTACTGCCCT^ 

ATCAGGACTTCTAATACATTGTCAGGAGCGCAACAT^^ 

rCCTAGAAAGCT<^TrCTAGCGGGAAATATrArTCACAGTTTAAT 

TrTGGAAATGCTTCACTTGGGAAACAATCGTArTGAAGTTCTTGAAGAAGGATCX3TTTATGAACCTAACX5AG 
ATXACAAAAAC TCTAT CTAAATGGTAAC CACC TGAC CAAATTAAGTAAAG G CATGTT C CTTGGTC T C CATAA 
TCTTGAATACTTATATCTTGAATACAATGCCArTAAGGAAATA 

ACTTAAAGTCCTGTATTTAAATAACAACCTCCTCCAAGTTTTACCACCACATATTTTTTCA 
AACTAAGGTAAATCTTAAAACAAACCAGTTTACCCATC^ 

GCTAACCCAGATTGACCrTGAGGATAACCCCTGGGACTGCTCCTGTGACCTGGTTG 
ACAAAAGTTAAGCAAGAA(^CAGTGACAGATGACATC^ 

ATTGAAAGCCCTAAATAGTGAAATTCTCTGTCCAGGTTTAGTAAATAACCCATCCATGC 

TTACCITATGGTCACCACTCCTGCAACAACAACAAATACGGCT 

rGTGCCACTGTCTGTTCTAATATTGGKSACTTCr^ 

AGTGGTT CT TG TT CTT CAC CGCAGGAGAAGATACAAAAAGAAACAAGTAGATGAGCAAATC^ 

TCXTTGTGCATCTTCAGTACAGCATGTATGGCCATAAAACCACTCATCACACTA 

ACTCTATGAACAGCACATGGTGAGCCCCArGGrrCA 

GGAAGAGGAAGAAGAGAGGAATGAGAAAGAAG GAAGTGATGCAAAACAT CTCCAAAGAAGTC TTTTG GAACA 
GGAAAATCATTCACCACTCACAGGGTCAAATATGAAATACAAAACCACG 

CTTCCAAGATG CCAGCT CATTGTACAGAAACATTTTAGAAAAAGAAAGGGAACTTCAGCAAC TGGGAATCAC 
AGAATACCTAAGGAAAAAGATTCCTCAG^ 

GCTGAAGTTAATGGAAACATTAATGTACTCACGTCCAAGGAAGGTATTA 

TITIXaAACrTAAAGCTAATTTACAT GCTGAAC CTGACT ATTTAGAAGTC CTTGGAGCAG CAAACATAAGGGOG 
AATTCTGCTGT 



In a search of public sequence databases, the NOVlc nucleic acid sequence, located on 
chromsome 1 3 has 247 1 of 2480 bases (99%) identical to a gb:GENBANK- 
1 0 ID: AK026427jacc: AK026427. 1 mRNA from Homo sapiens {Homo sapiens cDNA: FLJ22774 
fis, clone KAIA1 575) (E^ 0,0). Public nucleotide databases include all GenBank databases 
and the GeneSeq patent database. 

The disclosed NOVlc polypeptide (SEQ ID NO:5) encoded by SEQ ID NO:4 has 837 
amino acid residues and is presented in Table IE using the one-letter amino acid code. Signal 
15 P, Psort and/or Hydropathy results predict that NOVlc has no signal peptide and is likely to be 
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localized in the plasma membrane with a certainty of 0. 4600. In other embodiments, NOVlc 
may also be localized to the endoplasmic reticulum (membrane) with a certainty of 0.1000, the 
endoplasmic reticulum (membrane) with a certainty of 0.1000, or extracellularly with a 
certainty of 0.1000. 



Table IE, Encoded NOVlc protein sequence (SEQ ID NO:5). 



DSIiFrSSLLACISI^SQTPVLSSRGSCDSLCNCEEOGT^ 

TMLHTNDFSGLTNAI S IHLGFNNIADI EI GAFNGLGLLKQLHINHNS LE I IiKEDT FHGLENIiE FLQADNNF r 
WIEPSAFSKLNRLKVLILNDHAIESLPPNIFRFVPLT^ 

ACNCDLLQLKTWLENMPPQS I IGDWCNSPPFFKGS ILSRLKKESI CPTPPVYEEHEDPSGSLHLAATS S IN 

DSRMSTKTTSILIOjPTKAPGLIPYITKPSTQL^ 

PRXLILAGNIIHSLMKSDLVEYFTLEMLHLGN^ 

LEYDYLEYNAlKEILPGTFOTMPKIiKVLra 

LTQIDIiEDNPWDCS CDLVGLQQWIQKLSKinVTnDI L CTSPGHLDKKELKALNSE ILCPGLVNNP SMPTQTS 
YLMVTTPATTTNTADTI LRSLTDAVPL S VL ILGLIj I MF I TIVF CAAGI VVLVLHRRRRYKKKQVDEQMRDNS 
PVHLQYSMYGHKTTHHTTERPSASIiYEQHW 
ENHSPLTGSNMKYXTTNQSTEFLSFQDASSLYRNILEK^ 

LKXMETLMYSRPRmjVEQTKNEYFELKANLHAEPDYLEVLEQQT . 
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A search of public sequence databases reveals lhat the NOVlc amino acid sequence 
has 427 of 436 amino acid residues (97%) identical to, and 428 of 436 amino acid residues 
(98%) similar to, the 440 amino acid residue ptnr:SPTREMBL-ACC:Q9H5Y7 protein from 
Homo sapiens (Human) (CDNA: FLJ22774 FIS, CLONE KAIA1575) (E = 5.7e- 230 ). Public 
amino acid databases include the GenBank databases, SwissProt, PDB and POL 

NOVlc is expressed in at least the following tissues: Heart, Coronary Artery, Pancreas, 
Small Intestine, Peripheral Blood, Brain, Mammary gland/Breast, Uterus, Vulva, Prostate, 
Lung, Trachea, Skin, Colon. Expression information was derived from the tissue sources of 
the sequences that were included in the derivation of the sequence of NOVlc. 

The proteins encoded by the NOVla, lb and lc nucleotides are very closely 
homologous as is shown in the alignment in Table IF. As shown, the sequences encoded by 
the NOVla and lb nucleic acid sequences are 100% identical. 

Table IF Alignment of NOVla, lb, and lc. 

10 20 30 40 50 60 
, | .... 1 .... | .... 1 .... | .... | .... | | - . 1 I I ■ - ... A 

NOVla iEigffi 
NOVlb 

NOVlc - - - -PS _ . 

70 80 90 100 110 120 
. | | .... | .... | | | | | ] 1 

NOVla m 
NOVlb 

novig gr.[ 

130 140 150 160 170 130 
I .... I I I I I I I I I I I 



WIHLFYSSLLACI^LHSQTPVLSSRGSCDSIiOTCEEKDGTMLINCEi^GIi»IVSEIS 
J^WIHLFYSSI»LAClSLHSQTPVLSSRGSCDSiCNCEEKDGTMLINCE.^GI^IVSEIS 
LPYS SLLACI SLHSQTPVLS SRGS CD SliCNCEEKDGTMLINCEAKGIKMVSEIS 



PPSRPFQLSLLNNGLTMLHTNTPSGLTNAISIHLGFNKIADIEIGAFNGLGLLKQLHIN 
FPPSRPFQLSLLl^GLTjaHTNDFSGLTNAISI^ 

PSRPFQLSLLWGLTMLHOOTFSGLTN&ISIHIiGFNNIADIEIGAFNGIiGLLKQLHIM 



HNSLEILKEDTFHGLE^niiEFLQ2U3NNFITVIEPSAFSKLNRLKVLILHDWAIESLPPNIF 
HNSLEILKEDTFHGLENLEFI^ADNNFIWIl^SAFSKLN^ 
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NOVlc 



IINSLEILKEDTFHGLENLSFIiQADl^ITVIEPSAFSKIil^LKVLlIiiroNAIESLPPNIF 



190 200 2X0 220 230 240 
' 1 1 — 1 I 1 1 I I 1 I--- I 

5 NOVla 
NOVlb 

NOVlc _ 

250 260 270 280 290 300 

10 I I i I I 1 I 1 I 1 I I 

NOVla 
NOVlb 

NOVlc 

15 310 320 330 340 350 360 

Z_ ,| — | — | 

NOVla ~ ~~ " " ~ "~ ~ "~ ~ ~ 

NOVlb 

NOVlc 

20 

370 380 390 400 410 420 
1 1 1 1 | . . » . 1 . . . -1 1 1 1 1 ] 

NOVlb 
25 NOVlc 

430 440 450 460 470 480 

NOVla 
30 NOVlb 

NOVlc 

490 500 510 520 530 540 

35 NOVla 
NOVlb 

NOVla 

550 560 570 580 590 600 

40 . ... I .... | .... | .... | .... | .... | .... | .... | • >1 I 1 I 

NOVla 
NOVlb 
NOVlc 

45 610 620 630 640 650 660 

1 1 I 1 1 1 — 1- 

NOVla 
NOVlb 

NOVlc 

50 

670 680 690 700 710 720 

... ,|.. |,.. |,.. .|....|,.,.|...-1,..,._L^ -1.. I 

NOVla 
NOVlb 
55 NOVlc 

730 740 750 760 770 780 
| 1 .... | ) .... 1 .... 1 ... . | ■ . . . 1 . . . . 1 . . 1 . . . . | • , . . J 

60 NOVlb 

NOVlc . _ 

790 800 810 820 830 840 

I 1 I 1 I I 1 I I 1 l--__-J 

65 NOVla 
NOVlb 
NOVlc 



RFVPL THLDLRGHQL QTLP YVGFLEHI GRI IiDLQLEDNKWACNCDLLQIjKTWLENMPPQ S 
R FVPL TIfljDLRGNQL QTLP YVGFLEHI GR ILDL QLEDX^fAC^CTLL QLKTTtoENMPPQS 
RFVPLTHLDLRGNQLQTLP YVGFLEHI GRILDLQL EDNKWACNCDLL QLKTWLENMPPQ S 



IIGDWCNSPPFFKGSittSRIdKKESICPTPPVYEEHEDP^ 

IIGDWCNS PPFFKGS ILSRLKKES ICPTPPVYEEHEDPSG SLHIi AATSS INDSRMSTKT 
IIGDWCNSPP FFKGS ILS RLKKES ICPTPPV YEEHEDPSGSLHL AATSS INDSR14S TKT 



,TSII_<LPTKAPGLIPYITKPSTQLPGP 

TSIIiKLPTKAPGIiIPYITKPSTQLPGPyCPIPCWCKVLSPSGLLIHCQERNIESLSDLRP 
TSILKLPTKAPGLIPYITKPSTQLPGPYCPIPC^CKVLSPSGLIjIHCQERNXESLSDLRP 



PPQNPRKL IL AGNI IHS LMKSDLVE YF TLEMLHLGNNRIE VLEEGS F^OJLTRLQKL YLN 
PPQNPRKLILAGNIIHSLT-KSDLVEYFTLEMLHLGl^ 
PPQireRKLXLAGNIIHSLMKSDLVEYFTLEML^ 



NHLTKLSKGMFLGLHl^EYLYLEYNAIKEILPGTFNPMPK^ 

NHLTKLSKGMF LGLHNLEYLYLE YNAI KE ILPGTFOTMPKLKVL YLI^^^^^JLQVLP PHIF S 
KOJLTKLSKGMFLGLHNLEYLYLEYNAIKEILPGTT^ 



GVPLTKVNLKTNQFTHLPVSNILBDLDLLTQIDLEDNPWDCSCDLVGLQQWIQKLSKNTV 

GVPLTKVNLXTNQFTHLPVSNILT>D^^ 

GVPLTKVWLKTNQFTHLPVSKaLDDLDLLTQIDLED^ 



^IL^SPGHLDKKELKALNSEILCPGLVNNPSMPTQTSYLIWTTPATTTNTADTILRS 
TDDILCTSPGHLDKKELKALNSEI^ 

TDD III CTS PGHLDKKELK ALNS E IL CPGLVNNP SMP T QTS YLMVTTP ATTTNT AD T ILRS 



LTD AVPLS VLI LGLL IldFITI VFC AAG I WIi VLHR RRR YKKKQ VDEQ^IRDNSPVHL Q Ysfc 
LTDAVPLSVLILGLLII^ITIVFCAAGIWLVLHRRRRYKKKQVDEQMRDNSPVHLQYSM 
LTDAVPLSVLILGLLIMFITIVFCAAGIWLVLHRRRRYKKKQVDEQMRDNSPVHLQYSi: 



YGHKTTHHTTERP S ASLYE QHMVS PZ-IVHVYRSP SFGPKHLEEEEERNEKEG SD AKHLQRS 
YGHKTTHHTTERPSASLY^QfflWSPMVHVYRSPSFGPK^ 

YGHKT THHT TE RP S ASLYE QHMVS PMVHVYRSP SFGPKHLEEEEERNEKEGSD AKHLQR S 



LLEQEmJSPLTGSN^nCYKTTNQSTEFLSFQDASSLYRNILEKERELQQLGITEYLRKNI, 

LLEQEimSPLTGS^KYKTTNQSTEFLSFQDASSLYRNILEKERELQQLGITEYLRKNIA 

LLEQENHSPLTGSNMKYKTTNQSTEFLSFQDASSLYRNILEKERELQQLGITEYLRKNIA 
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QLQPDMEAHYPGAHEELKLMETLMYSRPRKVLVEQTKN^ 
QLQPDMEAHYPG2_3EELKLMETLMYSRPRKVLVEQTKN^ 
QLQPI)HEAHYPGAHEELKLIIETL^IYSRPP>KVLVEOTKNEYFEIiKA^ 



WO 02/26826 



PCT/US01/42336 



HOVla R (SEQ ID NO: 2) 
NOVlb Q (SEQ ID NO:2) 
CTOVlc 2 (SEQ ID MO: 5) 

5 Homologies to any of the above NOV1 proteins will be shared by the other two NOV1 

proteins insofar as they are homologous to each other as shown above. Any reference to 
NOV1 is assumed to refer to all three of the NOV1 proteins in general, unless otherwise noted. 

The disclosed NOV1 a polypeptide has homology to the amino acid sequences shown 
in the BLASTP data listed in Table 1G. 

10 



Table 1G. BLAST results for NOVla 


Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Po- 
sitives 
(%) 


Expect ' 


gi | 14758126 |ref|XP_ 
033182. l| 


hypothetical 
protein FLJ22774 
[Homo sapiens] 


798 


798/798 
(100%) 


798/798 
(100%) 


0.0 


gi| 14149932 |ref|NP 
115605. 1| 


hypothetical 
protein FLJ22774 
[Homo sapiens] 


440 


425/425 
(100%) 


425/425 
(100%) 


0.0 


gi| 6691962 |emb|CAB6 
5788. l| 


bG256022.1 

(similar to 
I GFALS ( insul in- 
like growth 
factor binding 
protein, acid 
labile subunit) ) 

[Homo sapiens] 


853 


354/866 
(40%) 


504/866 
(57%) 


e-161 


gi|H360190|pir| |T4 
6279 


hypothetical 
protein 

DKFZpS 64012 78.1 - 
human ( fragment ) 


314 


314/314 
(100%) 


314/314 
(100%) 


e-160 


ga 14424224 |sp| 0949 
91 Y918 HUMAN 


HYPOTHETICAL 
PROTEIN KIAA0918 


966 


356/915 
(38%) 


534/915 
(57%) 


e-158 



The homology between these and other sequences is shown graphically in the 
ClustalW analysis shown in Table 1H. In the ClustalW alignment of the NOV1 protein, as 
well as all other ClustalW analyses herein, the black outlined amino acid residues indicate 
15 regions of conserved sequence (ie. a regions that may be required to preserve structural or 
functional properties), whereas non-highlighted amino acid residues are less conserved and 
can potentially be altered to a much broader extent without altering protein structure or 
function. 



20 Table 1BL ClustalW Analysis of NOV1 

1) Novel NOVla (SEQ ID N0:2) 

2) Novel NOVlb (SEQ ID N0:2) (Identical to NOVla) 

3) Novel NOVlc (SEQ ID NO:5) 
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10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



65 



4) gi|l4758126|ref |XP_033182 .l| hypothetical protein FLJ22774 [Homo sapiens] (SEQ 
ID NO: 28) 

5) gi 1 14149932 | ref |NP__115605 . 1 1 hypothetical protein FLJ22774 [Homo sapiens] (SEQ 
ID NO: 29) 

6) gi| 6691962 |emb|CAB65788.l) bG256022.1 (similar to IGFALS (insulin-like growth 
factor binding protein, acid labile subunit)) [Homo sapiens] (SEQ ID NO: 30) 

7) gi 1 11360190 |pir | |T46279 hypothetical protein DKFZp5 6401278 . 1 - human (fragment 
(SEQ ID NO:31) 

8) gi 1 14424224 | sp) 094991 1 Y918_HDMAN HYPOTHETICAL PROTEIN KIAA091B (SEQ ID NO;32) 



NOVla 
NOVlb 
NOVlC 



gi 
gi 
gi 
gi 
gi 



14758126 | 

14149932) 

6691962] 

11360190) 

14424224 



NOVla 
NOVlb 
NOVlC 

gi 

gi 

gi 
gi 
gi 



14758126] 
14149932 | 
6691962) 
11360190] 
14424224 | 



NOVla 
NOVlb 
NOVlC 



gi 
gi 
gi 
gi 
gi 



14758126) 
14149932] 
6691962 | 
11360190) 
14424224 



NOVla 


NOVlb 


NOVlC 


gi 


14758126 | 


gi 


14149932 1 


gi 


6691962 | 


gi 


113601901 


gi 


14424224) 



NOVla 
NOVlb 
NOVlc 



gi 
gi 
gi 
gi 
gi 



147581261 

14149932) 

6691962) 

11360190) 

14424224) 



NOVla 
NOVlb 



10 
.|.. 



20 
.|.. 



30 



40 



50 



-MiajWIHLFY§SLLAC^SLHSQTPVIj 
- MKLWIHLF YsS LLACilsLHS QTPVL 
DSLFYgSLLAqESLHSQTPVL 



YFSLFRSIQLFADCK-KMFLWLFLILg A@ISSTNADSD 

RRGAQGGKMHTCCPPVTLEQDLHRK^S^mQTLgFAVTSgVLSCAETID 



100 




i svEigig- v@sSvsv|Ejvg 

YYGEI^NAgpBEEK§GlgT§gB3N|gjl 



110 

•I 



120 



130 



jFQggjF 
150 



1 1 



140 
I 



LTMLHTNDF S GLTNA I S I HLGFNNI ADI EI GAFNGL GLLKQLH INHNSLE 
LTMLHTNDFSGLTNAISIHLGFNNIADIEIGAFNGLGLLKQLKINHNSLE 
LTMLHTNDF SGLTNAI S IHLGFNNI ADI EIGAFNGLGLLKQLHINHNSLE 
LTMLHTNDF S GLTNA I S IHLGFNNI ADI EIGAFNGL GLLKQLHI NHNSL E 
LTMLHTNDFSGLTNAISIHLGFNNIADIEIGAFNGLGLLKQLKINHNSLE' 



ElNRl1[foTtEflUNYflG^^ 



I 



160 



170 



•I 



•I 



180 



1 



190 
..|.. 



200 
•I 



ILKEDTFHGLENLEFLQADNNFI TVIEPSAFSKLNRLKVLILKDNAI ESL 
ILKEDTFHGLENLEFLQADNNFITVIEPSAFSKLNRLKVLILNDNAIESL 
ILKEDTFHGLENLEFLQADNNFI TVIEPSAFS ICLNRLKVLILNDNAI ES L 
ILKEDTFHGLENLEFLQADNNFI TVI EPSAFSKLNRLKVLILNDNAI ESL 
ILKEDTFHGLENLEFLQADIWFITVIEPSAFSKLNRLKVLILNDNAIESL 
IL^DTF3GBENLEBLQADMljSlE!^FiSKL||§LI<VLILI^N3l^^ 



L 



I- 



aio 

..I.. 



220 



J. 



Safwkl^ 



230 



:J ffi*jttMM&) ig slSfl| 

240 250 



PPNI FRFVPLTHLDLRGNQLQTLPYVGFLEH I GRILDLQLEDNKWACNCD 
PPNI FRFVPLTH LDLRGNQLQTLP YVGFLEH I GRILDLQLEDNKWACNCD 
PPNIFRFVPLTHLDLRGNQLQTLPYVGFLEHIGRILDLQLEDNKWACHCD 
PPNI FRFVPLTHLDLRGNQLQTLPYVGFLEHI GRI LDLQLEDNKWACNCD 
PPNI FRFVPLTHLDLRGNQLQTL PYVGFLEHI GR I LDL QLEDNKWACNCD 
PjgNI FRF^LTHLPgRGN^QELPYgGSLEin GRgggLQLEDNgwSicgCD 
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NOVlC 



10 



15 



20 



25 



30 



35 



40 



55 



60 



65 



70 



gi 
gi 
gi 
gi 
gi 



14758126 
14149932 
S691962| 
11360190 
14424224 



NOVla 
NOVlb 
NOVlC 



gi 
gi 
gi 
gi 
gi 



14758126 

14149932| 

6S91962| 

11360190] 

14424224 



NOVla 


NOVlb 


NOVlC 


gi 


147581251 


gi 


14149332 | 


gi 


6691962) 


gi 


11360190 | 


gi 


14424224] 



NOVla 
NOVlb 
NOVlC 



gi 
gi 
gi 
gi 
gi 



14758126 
14149932 
6691962 | 
11360190 
14424224 





NOVla 




NOVlb 


45 


NOVlc 




gi 


14758126 




gi 


14149932 




gi 


6691962 | 


50 


gi 


11360190 


gi 


14424224 



NOVla 
NOVlb 
NOVlc 



gi 
gi 
gi 



14758126 
14149932| 
6691962 | 




|TPP^§E 



350 




dvr- ilQpsqIJengy^pngh ^QBgy^B v BS p l K ** TTNPSK — 

EMRPQI^S§TGYLH^PA§V^ 



360 



370 



380 



390 



400 




- ISGIVAGKALSNRl^SQlg|YQ§RVPj|LTPg3A{2FETHPSDLgJsg 
RPTSRQPSKDLGYSNYGgs^YQ§KSPVPLE^A^gNgQISDLgjN^I 
410 420 430 440 450 




500 




NOVla 


IKEI 


LP 


NOVlb 


IKEI 


LP 


NOVlc 


IKEI 


LP 


gi 


14758126 | 


IKEI 


LP 


gi 


14149932) 






gi 


6691962) 




SA 


gi 


11360190) 






gi 


14424224 1 


3?S3 


QS 




560 



570 580 590 600 
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gi 


11360190| 


gi 


14424224) 


NOVla 


NOVlb 


NOVlc . 


gi 


14758126) 


gi 


14149932) 


gi 


6691962] 


gi 


11360190| 


gi 


14424224] 



NOVla 
NOVlb 
NOVlc 



gi 
gi 
gi 
gi 
gi 



1475B126 
14149932) 
6691962] 
11360190| 
14424224 j 



NOVla 
NOVlb 
NOVlc 

gi 
gi 
gi 
gi 
gi 



14758126 | 
14149932 I 
6691962] 
11360190| 
14424224 



NOVla 
NOVlb 
NOVlc 



gi 
gi 
gi 
gi 
gi 



14758126) 

14149932) 

6691962) 

11360190) 

14424224 



NOVla 
NOVlb 
NOVlc 

14758126) 
14149932) 
6691962 | 
11360190) 
14424224 j 



Si 

gi 
gi 
gi 
gi 





^^^^Sf^^^jLOQWIQKLSKNTVTDDILC 




id Li^DM p vtd cd 5 vojlii! w JE^lSSJEIS D SE c 



610 



620 



630 



640 




650 



SYLMVTTPATT 
SYLMVTTPATT 
SYLMVTTPATT 
SYLMVTTPATT 



660 



670 



680 



IEHE--DPSGS1 
jPFTSPA 

EE 



690 




700 




PLSVLILGLLIMFITIVFCAAGIWLVLHRR 
PLS VLI LGLLIMFI TI VFCAAGI WLVLHRK 
PLSVLILGLLIMFITIVFCAAGIWLVLHRR 
PLSVLILGLLIMFITIVFCAAGIWLVLHRR 



710 



720 



730 



740 



750 



RRYKKKQVD EQMRDNSF VHLQY SMYG 
RRYKKKQVDEQMRDNSPVHLQYSMYG 
RRYKKKQVDEQMRDNSPVHLQYSMYG 
RRYKKKQVDEQMRDNSPV KLQY5MYG 



M _ _ PSTjgLPGPYqpPCNCKgLSP 
pjPT^HEGLGNPgCGSjl 





-SGLLIgjCQaaNIEs 



760 
..I.. 



■I- 



770 



780 



" 790- 



LYEQKMVSPMVHVYRSPSFGPiGILE 
L YEQHMVS PMVHV YRSP S F GPKHLE 
LYEQHMVSPMVHVYRSPSFGPKT4LE 
LYEQHMVS PMVHVYRS P SFG PKHLE 

EpEESp! 



PKVK 
800 

• ■I 



BEEERNEKEG 
EES3RNEKEG 
EEEERNEKEG 
EEEERNEKEG 



Jsj|j|3qj):< 

LYEQHMVSPMVHVYRS PSFGPKHLE 



LAGNIIHS' 

ES- -jgTGFMF^- 



NOVla 


EFLH 


NOVlb 


EFLj 


NOVlc 


EFLH 


gi 


14758126) 


efl! 


gi 


14149932| 




gi 


6691962] 


|LF- 


gi 
gi 


113601901 
14424224) 


efl! 

3Ji| 




910 



920 



930 



940 



950 



20 
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NOVla 
NOVlb 
NOVlc 



gi 

gi 
gi 
gi 
gi 



14758126| 
14149932 | 
6691962 | 
11360190 | 
14424224 



NOVla 
NOVlb 
NOVlc 

gi 
gi 
gi 
gi 
gi 



14758126 | 
14149932 j 
6691962] 
11360190) 
14424224) 



^lEAHYPGAI•3^^aEELKL^lE^L^^SRPRKVLVEQTI™YPELI<ANLIIAE 
MEAHYPGAH^^^HEELKLMErLMYSRPKKVL^ 

MEAH YPGAH 9 9 EELKLMETLMYSRPRICVLVEQTKT^EY FELKANLHAE 
M E AH Y ? G AH ^SIH EEL KLM S TLM YS RPRKVLVE QTKN E YF ELKANLHAE 



MEAHYPGAH 



EYg AI 

IEK--QP-- 

m 



YmKRgH<®IiHPGAGgSRj 
960 




PDYLEVLEQQT 
PDYLEVLEQQT 
PDYLEVLEQQT 
PDYLEVLEQQT 



PDYLgVLEgjQT 

pdylevleqqt 
pdylevleSqt 



ALNKI 
TPSQF 



The presence of identifiable domains inNOVl, as well as all other NO VX proteins, 
was determined by searches using software algorithms such as PROSITE, DOMAIN, Blocks, 

25 Pfam, ProDomain, and Prints, and then determining the Interpro number by crossing the 
domain match (or numbers) using the Interpro website (http:www.ebi.ac.uk/ interpro). 
DOMAIN results for NOV1 as disclosed in Tables 1I-LL, were collected from the Conserved 
Domain Database (CDD) with Reverse Position Specific BLAST analyses. This BLAST 
analysis software samples domains found in the Smart and Pfam collections. For Table IE 

30 and all successive DOMAIN sequence alignments, fully conserved single residues are 
indicated by black shading or by the sign (|) and "strong" semi-conserved residues are 
indicated by grey shading or by the sign (+). The "strong" group of conserved amino acid 
residues may be any one of the following groups of amino acids: STA, NEQK, NHQK, 
NDEQ, QHRK, MILV, MILF, HY, FYW. 

35 Tables 1ML lists the domain description from DOMAIN analysis results against 

NOV1 . This indicates that the NOV1 sequence has properties similar to those of other 
proteins known to contain this domain. 



Table II. Domain Analysis of NO VI 

qnl [ Smart 1 smart 00082 , LRRCT, Leucine rich repeat C-terrainal domain. 
(SEQ ID NO: 65) 

CD- Length . =* 51 residues, 100.0% aligned 

Score « 49.7 bits (117), Expect = 7e-07 



40 Query 517 HPtTOCSCDLVGLQQWIQKLSKNIVTDDILCTSPGHLDK 567 

||+ I l + l I + 1 + 1 1+ I II I I I I II 

Sbjct: 1 NPFICDCELRWIiRVILQANM 51 
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Table 1J. Domain Analysis of NO VI 



gal I Smart I smart00082 , LRRCT, Leucine rich repeat C- terminal domain. 
(SEQ ID NO: 65) 

CD-Length = 51 residues, 100.0% aligned 
Score = 45.1 bits (105), Expect = 2e-05 



Query: 21B NKWAQTCDIjLQLKTWLENMPPQSI IGDWCNS PPFFKGS I LSRLKKES I CP 

I + |*M I 11+ 1+ I II +1 +1 I II 

Sb j ct : 1 NPFICDCEMWLLRWLQANRHLQDPVDLRCASPESLRGPLLLLLPSSFKCP 



268 



51 



Table IK Domain Analysis of NOV1 

gnl|Pfam[pfam01463 , LRRCT, Leucine rich repeat C- terminal domain. 
Leucine Rich Repeats pfam00560 are short sequence motifs present in a 
number of proteins with diverse functions and cellular locations. 
Leucine Rich Repeats are often flanked by cysteine rich domains. This 
domain is often found at the C- terminus of tandem leucine rich repeats 
(SEQ ID NO: 66) 

CD-Length » 51 residues, 100.0% aligned 

Score « 47.8 bit3, (112), Expect = 3e-06 



Query : 5 17 NPWDCSCDLVGLQQWIQKLSKNTVTDDILCTSPGHLDKKELKALNSEILCP 

10 i|+ I |+| I + | ++ + + +1+ I II I 1+ I 1+ II 

Sbjct : 1 NPFI CD CELRWLLRWLREPRRLEDPEDLRCASPE S LRGPLLELLP SDF S CP 



567 



51 



Table 1L. Domain Analysis of NO VI 

gnl | Pf am| pf am01463 , LRRCT, Leucine- rich repeat C- terminal domain. 
Leucine Rich Repeats pfam00560 are short sequence motifs present in a 
number of proteins with diverse functions and cellular locations. 
Leucine Rich Repeats are often flanked by cysteine rich domains. This 
domain is often found at the C- terminus of tandem leucine rich 
repeats. (SEQ ID NO: 66) 
CD-Length » 51 residues, 100.0% aligned 
Score » 46.2 bits (108), Expect - 7e-06 



15 Query: 218 NKWACNCDLLQLKTWLENMPPQS I IGDWCNS PPFFKGSILSRLKKESICP 268 

I + M + | I II M II +1 +1 I + II 

Sbjct: 1 NPFICDCELRWLLRWLREPRRLEDPEDLRCASPESLRGPLLELLPSDFSCP 51 



Proteins belonging to the IGFBP-ALS family of proteins play an important role in 
20 regulating Hie levels of circulating hormones. The acid labile subunit of the complex plays an 
important role in regulating the stability of the complex and ensuring high levels of circulating 
hormones that are regulated by the IGFBP family of proteins. This protein also has a leucine 
rich repeat that is a common domain in many proteins that are important for the developing 
embryo. As a result this protein may play an important role in development and disease. 
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Insulin-like growth factors (IGFs) I and II are important regulators of cell proliferation 
and differentiation (Ueki I et al., Proc Natl Acad Sci U S A 2000 Jun 6;97(12):6868-73). After 
birth, plasma IGFs, representing mostly liver-derived IGFs, circulate in ternary complexes of 
150 kDa consisting of one molecule each of IGF, IGF-binding protein (IGFBP) 3, and an acid 
5 labile subunit (ALS). Onset of ALS synthesis after birth is the primary factor driving the 

formation of ternary complexes. Capture of IGFs by ALS is thought to allow the development 
of a plasma reservoir without negative effects such as hypoglycemia and cell proliferation. To 
evaluate the importance of ALS and ternary complexes, we have created mice in which the 
ALS gene has been inactivated. The mutation was inherited in a Mendelian manner, without 

10 any effects on survival rates and birth weights. A growth deficit was observed in null mice 
after 3 weeks of life and reached 13% by 10 weeks. This modest phenotype was observed 
despite reductions of 62 and 88% in the concentrations of plasma IGF-I and IGFBP-3, 
respectively. Increased turnover accounted for these reductions because indices of synthesis in 
liver and kidney were not decreased. Surprisingly, absence of ALS did not affect glucose and 

1 5 insulin homeostasis. Therefore, ALS is required for postnatal accumulation of IGF-I and 
IGFBP-3 but, consistent with findings supporting a predominant role for locally produced 
IGF-I, is not critical for growth. This model should be useful to determine whether presence of 
ALS is needed for other actions of liver-derived IGF-I and for maintenance of homeostasis in 
presence of high circulating levels of IGF-II. 

20 In circulation, insulin-like growth factor-I (IGF-I) is bound in a trimeric complex of 

150 kDa with IGF binding protein-3 (IGFBP-3) and the acid-labile subunit (ALS). (Moller S 
et al., J Hepatol 2000 Mar;32(3):441-6). Whereas circulating IGF-I and IGFBP-3 are reported 
to be low in patients with chronic liver failure, the level of ALS has not been described in 
relation to hepatic dysfunction. The aim of the present study was therefore to measure 

25 circulating and hepatic venous concentrations of ALS in relation to hepatic function and the 
IGF axis. 

The insulin-like growth factor (IGF) binding proteins (IGFBPs) were initially 
identified as carrier proteins for IGF-I and IGF-II in a variety of biologic fluids. (Rosenfeld 
RG et al., Pediatrics 1 999 Oct; 104(4 Pt 2): 1018-21). Their presumed function was to protect 
30 IGF peptides from degradation and clearance, increase the half-life of the IGFs, and deliver 
them to appropriate tissue receptors. The concept of IGFBPs as simple carrier proteins has , 
been complicated, however, by a number of observations: 1) the six IGFBPs vary in their 
tissue expression and their regulation by other hormones and growth factors; 2) the IGFBPs 
are subjected to proteolytic degradation, thereby altering their affinities for the IGFs; 3) 
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IGFBP-3 and IGFBP-5, in addition to binding IGFs, also can associate with an acid-labile 
subunit, thereby increasing further the half-life of the IGFs; 4) in addition to modifying the 
access of IGF peptides to IGF and insulin receptors, several of the IGFBPs may be capable of 
increasing IGF action; 5) some of the IGFBPs may be capable of IGF-independent regulation 
5 of cell growth; 6) some of the IGFBPs are associated with cell membranes or possibly with 
membrane receptors; and 7) some of the IGFBPs have nuclear recognition sites and may be 
found within the nucleus. Additionally, a number of cDNAs identified recently have been 
found to encode proteins that bind IGFs, but with substantially lower affinities than is the case 
with IGFBPs. The N-terminal regions of the predicted proteins are structurally homologous to 

10 the classic IGFBPs, with conservation of the cysteine-rich region. These observations suggest 
that these low-affinity binders are members of an IGFBP superfamily, capable of regulating 
cell growth by both IGF-dependent and IGF-independent mechanisms. insulin-like growth 
factor, insulin-like growth factor binding proteins. 

Total IGF-I level in serum is a sensitive index during growth hormone (GH) 

15 replacement therapy of adults, since GH stimulates the hepatic expressions of both insulin-like 
growth factor (IGF-I) and acid-labile subunit (ALS) and the major part of IGF-I in the 
circulation is found in a ternary complex together with ALS and IGFBP-3. (Hall K et al. 5 J 
Endocrinol Invest 1999;22(5 Suppl):48-57) However, other regulators of the proteins 
constituting the ternary complex may influence IGF-I levels. In healthy subjects the serum 

20 IGF-I levels'are low at birth, rise during childhood, with peak levels during puberty, and 
decline with increasing age. This pattern has been attributed to the age-dependent GH 

i 

production, but it is unknown whether the wide range of IGF-I levels within each age interval 
is due to GH production or GH sensitivity. In elderly twins approximately 60% of IGF-I levels 
are genetically determined. The remaining environmental dependency of IGF-I is partly due to 

25 nutrition. Both caloric and protein content of the diet is of importance. Thus, low IGF-I levels 
are found in GH deficient patients as well as in patients with GH resistance due to malnutrition 
or GH receptor defects. It is essential that IGF-I determination is performed by assays in 
which IGFBPs do not interfere, and that IGF-I concentration is evaluated in relation to age, i.e. 
expressed in SD score, and the number of individuals constituting the reference intervals 

30 improves the sensitivity and specificity. Although determination of IGF-I is recommended in 
assessing GH deficiency in children, its diagnostic value in patients with adult onset of GH 
deficiency is not agreed upon. In the age group above 40-80 years many patients with 
pituitary/hypothalaniic disorders and GH peaks below 3 jig/1 during provocation tests have 
normal IGF-I levels. It is not clarified, whether the IGF-I levels within normal range for age is 
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due to endogenous basal GH production being sufficient or other factors stimulating IGF-I, 
IGFBP-3 or ALS expressions. 

Circulating insulin-like growth factors (IGFs) represent an important pool of potential 
hypoglycemic activity, which is largely inhibited by their sequestration in a heterotrimeric 
5 complex comprising growth factor, IGF-binding protein-3 (IGFBP-3), and acid-labile subunit 
(ALS). (Baxter RC Metabolism 1995 Oct;44(10 Suppl 4): 12-7). Less than 1% of total IGFs 
circulate in the free form, yet even this amount might contribute significantly to circulating 
insulin-like activity. The ternary binding protein complex appears to inhibit insulin-like 
activity of bound IGFs by preventing their egress from the circulation. Although the integrity 

10 of this complex might be affected by limited proteolysis of IGFBP-3 in pregnancy and 
catabolic conditions, the evidence that this increases IGF bioavailability, and 1hus 
hypoglycemic potential, is as yet unclear. However, in patients with IGF-II-secrethig tumors, 
hypoglycemia may result from a failure of the ternary complex to adequately sequester the 
IGFs. Improvement in complex formation, by treatment with corticosteroids or growth 

15 hormone, alleviates the hypoglycemia, even if (as seen with growth hormone treatment) IGF- 
H hypersecretion persists. In these patients, blood glucose levels are inversely correlated with 
IGFBP-2 levels, suggesting that this protein might play a part in transporting IGFs to their 
target tissues. Conversely, ALS levels correlate positively with blood glucose, emphasizing 
the importance of the ternary complex in preventing hypoglycemia. Unlike the other IGF- 

20 binding proteins, IGFBP-1 is acutely regulated in the circulation, in a manner consistent with 
its acting as a glucose counterregulator. It might act in this way by inhibiting the activity of 
free IGFs in the circulation 

Leucine-rich repeats (LRUs) are relatively short motifs (22-28 residues in length) 
found in a variety of cytoplasmic, membrane and extracellular proteins (InterPro). Although 

25 these proteins are associated with widely different functions, a common property involves 
protein-protein interaction. Little is known about the 3D structure of LRRs, although it is 
believed that they can form amphipathic structures with hydrophobic surfaces capable of 
interacting with membranes. In vitro studies of a synthetic LRR from Drosophila Toll protein 
have indicated that the peptides form gels by adopting beta-sheet structures that form extended 

30 filaments. These results are consistent with the idea that LRRs mediate protein-protein 

interactions and cellular adhesion. Other functions of LRR-containing proteins include, for 
example, binding to enzymes and vascular repair. The 3D structure of ribonuclease inhibitor, 
a protein containing 15 LRRs, has been determined, revealing LRRs to be a new class of 
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alpha/beta fold. LRRs form elongated non-globular structures and are often flanked by 
cysteine rich domains. 

The disclosed NOV1 nucleic acid of the invention encoding a Insulin Like Growth 
Factor Binding Protein Complex-Acid Labile Subunit -like protein includes the nucleic acid 
5 whose sequence is provided in Table 1 A, C and E or a fragment thereof. The invention also 
includes a mutant or variant nucleic acid any of whose bases may be changed from the 
corresponding base shown in Table 1 A, C, or E while still encoding a protein that maintains its 
Insulin Like Growth Factor Binding Protein Complex-Acid Labile Subunit-like activities and 
physiological functions, or a fragment of such a nucleic acid. The invention further includes 

1 0 nucleic acids whose sequences are complementary to those just described, including nucleic 
acid fragments that are complementary to any of the nucleic acids just described. The 
invention additionally includes nucleic acids or nucleic acid fragments, or complements 
thereto, "whose structures include chemical modifications. Such modifications include, by way 
of nonlimiting example, modified bases, and nucleic acids whose sugar phosphate backbones 

1 5 are modified or derivatized. These modifications are carried out at least in part to enhance the 
chemical stability of the modified nucleic acid, such that they may be used, for example, as 
antisense binding nucleic acids in therapeutic applications in a subject. In the mutant or 
variant nucleic acids, and their complements, up to about 10% percent of the bases may be so 
changed, 

20 The disclosed NOV1 protein of the invention includes the Insulin Like Growth Factor 

Binding Protein Complex-Acid Labile Subunit-like protein whose sequence is provided in 
Table IB or IE. The invention also includes a mutant or variant protein any of whose residues 
may be changed from the corresponding residue shown in Table IB or IE while still encoding 
a protein that maintains its Insulin Like Growth Factor Binding Protein Complex-Acid Labile 

25 Subunit -like activities and physiological functions, or a functional fragment thereof. In the 
mutant or variant protein, up to about 60% percent of the residues may be so changed. 

The invention further encompasses antibodies and antibody fragments, such as F^ or 
(FabX ti 1 ^ bind immunospecifically to any of the proteins of the invention. 

The above defined information for this invention suggests that this Insulin Like 

30 Growth Factor Binding Protein Complex-Acid Labile Subunit-like protein (NOV1) may 

function as a member of a "Insulin Like Growth Factor Binding Protein Complex-Acid Labile 
Subunit family". Therefore, the NOV1 nucleic acids and proteins identified here may be useful 
in potential therapeutic applications implicated in (but not limited to) various pathologies and 
disorders as indicated below. The potential therapeutic applications for this invention include, 
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but are not limited to: protein therapeutic, small molecule drug target, antibody target 
(therapeutic, diagnostic, dmg targetingfcytotoxic antibody), diagnostic and/or prognostic 
marker, gene therapy (gene delivery/gene ablation), research tools, tissue regeneration in vivo 
and in vitro of all tissues and cell types composing (but not limited to) those defined here. 
5 The NOV1 nucleic acids and proteins of the invention are useful in potential 

therapeutic applications implicated in cancer including but not limited to various pathologies 
and disorders as indicated below. For example, a cDNA encoding the Insulin Like Growth 
Factor Binding Protein Complex- Acid Labile Subirnit-like protein (NOV1) maybe useful in 
gene therapy, and the Insulin Like Growth Factor Binding Protein Complex-Acid Labile 

10 Subunit -like protein (NOV1) may be useful when administered to a subject in need thereof. 
By way of nonlimiting example, the compositions of the present invention will have efficacy 
for treatment of patients suffering from cancer, cystitis, incontinence, fertility, 
cardiomyopathy, atherosclerosis, hypertension, congenital heart defects, aortic stenosis , atrial 
septal defect (ASD), atrioventricular (A-V) canal defect, ductus arteriosus, pulmonary 

15 stenosis, subaortic stenosis, ventricular septal defect (VSD), valve diseases, tuberous sclerosis, 
scleroderma, obesity, transplantation recovery. The NOV1 nucleic acid encoding the Insulin 
Like Growth Factor Binding Protein Complex-Acid Labile Subunit-like protein of the 
invention, or fragments thereof, may further be useful in diagnostic applications, wherein the 
presence or amount of the nucleic acid or the protein are to be assessed. 

20 NOV1 nucleic acids and polypeptides are further useful in the generation of antibodies 

that bind immuno-specifically to the novel NOV1 substances for use in therapeutic or 
diagnostic methods. These antibodies may be generated according to methods known in the 
art, using prediction from hydrophobicity charts, as described in the "Anti-NOVX Antibodies" 
section below. The disclosed NOV! protein has multiple hydrophilic regions, each of which 

25 can be used as an irmnunogen. In one embodiment, a contemplated NOV1 epitope is from 
about amino acids 10 to 50. In another embodiment, a NOV1 epitope is from about amino 
acids 80 to 120. In additional embodiments, NOV1 epitopes are from about amino acids 180 
to 220, from about amino acids 230 to 300, from about amino acid 330 to 350, from about 
amino acid 370 to 400, from about amino acid 480 to 540, from about amino acid 550 to 560, 

30 and from about amino acids 620 to 840. These novel proteins can be used in assay systems for 
functional analysis of various human disorders, which will help in understanding of pathology 
of the disease and development of new drug targets for various disorders. 



27 



WO 02/26826 PCT/USO 1/42336 



NOV2 

A disclosed NO V2 nucleic acid of 3609 nucleotides (also refeired to as 
101599929JBXT1) encoding a novel Attractin like protein is shown in Table 2A. An open 
reading frame was identified beginning with an ATG initiation codon at nucleotides 7-9 and 
5 ending with a TAA codon at nucleotides 3 562-3 564. A putative untranslated region upstream 
from the initiation codon and downstream from the termination codon is underlined in Table 
2A, and the start and stop codons are in bold letters. 



Table 2A. NOV2 nucleotide sequence (SEQ ED NO:6). 

C&GTGGATGCAG&A{^CAGACftGCA^ 

CGGCACAGGACCGGCTCCTG£^TCTC<3GGCCGCTC 

GGGGACCAGTGCCAGCACTGCCAGGGCA^ 

ATTAACTATAAATATAAAACTAAA 

AATCATTTTGCTACAGAATGTAGCTGGGATCM 

ATAGCTTCTTTTAGTGGTTTGATAGTCCCTG 

TCTGGCTATGCIACTGTTACATTTTTTTAGTGATGCT^ 

ATC^TTCTTGTCCTAACAATTGCTCTGGTCATGGGAAGTGTACAACTAGTGTCTCTGTTCCAAGTCAAGTA 
TATTGTGAATGTGATAAATACTGGAAGGGTGAAGCTO 

CCAGATC^CGGTTACTGTGACCTGACTGGAGAAAAATTATGTGTCrGCAATGATAGT 
CCTGATTGTTCTTTGAATGTTCCCTCTAC^ 

TCTGTAGGTCGGGCTTCACATAAAGCAGTTTTAC^CGGGAAATTTATGTGGGTGATTGGTGGATATACTTTT 

AACTACAGTTCrTTTCAAATGGTCCTAAGTTAC^TTTAGAAAGCAGTATATGGAATGTAGGAACTCCATCA 

AGGGGACCTCTC(^GAGATATGGAC^CTCTCTTGCTTTATATCAGGAAAACATCTTTATGTATGGAGGCAGA 

ATTGAAACAAATGATGGCAATGTC!ACAGATGAATTATGGG 

AAAACTCCTACTGrTCTTGGACATGGTCAGCAGTATGCTGT 

GATAGTAGAGATGTTGTCATGATCATAATATTTGGATATTCTGCAATATATGGTTATACAAGC^ 

GAATACCATATCTGTTCAAACACTTGGCTTGTTCCAGAAACTAAAGGAGCTATTGTACAAGGTGGATATGGC 

CATACTAGTGTGTATGATGAAATAACAAAGTCCATTTATGTTCATGGAGGGTATAAAGCATTGCCAGGGAAC 

AAATATGGATTGGTTGATGATCTTTATAAATATGAAGTTAACACTAAGACTTGGACTATTTTGAAAGAAAGT 

GGGTTTGCCAGATACCTTCATTCAGCTGTTCTTATCAATGGAGCTATGCTTATTTTTGGAGGAAATACCCAT 

AATGACACTTCCTTGAGTAACGGTGCAAAATGTTTTTC^ 

TGGAGTGCIAGTGGCACGATCTCAGCTCACTGCC^CCTC 

ATGTATATATTTGXSGGGATTTTCTAGTGTACTCCTT^ 

GCTTTCAGAGATGAAGAACTTTGTAAAAATGCTG&TCCAG^ 

GAATCTTGGGAATCTGGGAATACTAATAATATTCTrTAGAGCAAAGTGCTTlTCTAAAAGAAATCXCTGCA 
GACAGATGTTACAGATATGCAGATTGTGCC^GCTGTACTGCCAATAGAAATGG 
AAGAAATGCATTTCGGCAAATAGTAACTGCAGTATGGTTAGT^ 
TTCCCATTCTATTATTGKn^ACAGATATGCAGATTC^ 

TGTGATGACAAGAAATGCATTGCTTTACCAGCTCATCTTTGTGGAGAAGGATGGAGT CATAT TGGGGATGCT 
TGTCTTAGAGTCAATTa^GTAGAGAAAACTATGACAATGCAAAACTTTATTGCTATA^ 
CTTGCTTCATTAACAACCTCMAAGAAGTAGAATTTGTTCTGGATGAAATAC^ 
GTATCACCTTGGGTAGGCTTGCGCAAGATCAATATATCCT^ 

AACACAAC^CTACAGTGGCTTCCTGGCGAACCCAATGATTCTGGGTTTTGTGCATATCTGGAAAGGGCTGCA 

GTGGCAGGCTTAAAAGCTAATCCTTCrTAC^ 

AATGCGAGGCCGTGCAAAAAGCCATGCTCTCrrGAGGAC^TCA 

TGTATGTGGTGCAGCAGTACGAAACGATGTGTTGACTCTAATGCCTATATCATCTCT T TTC CATATGGACAA 
TGT CTAGAGTGGCAAACTX3CCACCTGCTCC CXxTGCT 

TTGGAACAGCCTGAATGTG^CTGGTGCAATGATCXTTAGTAATACAGGAAGAGGACATTGCATTGAAGGTTCT 
TCACGGGGACCAATGAAGCTTATTGGAATGCACCACAGTGAGATC 

GAAAAGAACTATGAGTGGTCCTTTATCCAGTGTCCAGCTTGCCAGTGTAATGGACATAGCACTTGCATCAAT 

AATAATGTGTGCGAACAGTGTAAAAATCTCACCACAGGAAAGCAGTGTCAAGATTGTATGCC^ 

GGAG AT CCAAC CAATGGTGGACAGTGCACAGCTTGTACATG CAGTGG CCATGCAAATAT CTGT CATCTGCAC 

ACAGGAAAATGTTTCTGCACAACTAAAGGAATAAAAGGTGACCAATGCCAATTGTGTGACTCTGAA 

TATGTTGGTAATCCACTTAGAGGAACATGTTATTGTA^ 

AGCTTATTACAGGAAGATGATCGCCA-CCATACT^ 

AATCTGGATATATCAATTAATGCATCAAACAACT^ 

ACAATATCTGGXSGAAGAGACTTCTATAGTTTCCAAGAATAAT^ 

GAAAAATTTAACTTTAGAAGCAATCCTAACATTAC^ 

AAAATACAGGTAAGTGTTAAGAGTATTTACTTCTA ATGACCATAATATCATTAAGAAAAGAATGGTGGTTTT 
GTCCAAAGT 
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The disclosed NOV2 nucleic acid sequence, localized to chromsome 10, has 494 of 
694 bases (71%) identical to an Attractin protein mRNA from mouse (GENBANK-ID: 
API 19821) (E = 2.9e m ). 

A NOV2 polypeptide (SEQ ID NO:7) encoded by SEQ ID NO:6 has 1 185 amino acid 
residues and is presented using the one-letter code in Table 2B. Signal P, Psort and/or 
Hydropathy results predict that NO V2 does not contain a signal peptide and is likely to be 
localized in the mitochondrial membrane space with a certainty of 0.3600. In other 
embodiments, NO V2 may also be localized to the microbody (peroxisome) with a certainty of 
0.3000, or the lysosome (lumen) with a certainty of 0. 1000. 



Table 2B. Encoded NOV2 protein sequence (SEQ ID NO:7). 

MQKADS STETMKEKRTAAAI TVRHRTGSCFS GRCVNS TCIiCDPGWVGDQCQHCQGRFRLTEPSGYIiTDGPIN 
YKYKTKCTWL I EGPNAVLRLRFNHFATECS WDHMYVYDGDS I YAPIiI ASF S GL I VPE IRGNETVP EWTTSG 
YALLHFFSDAA™LTGFNIFtfSINSCPOTC 

HGYQDLTGEKLCVQ3DSWQGIGPDCSLNVPSTESYWILPNVKPFSPSV 

SSPQMVLS YNLESSIWNVGTPSRGPLQRYGHSLALYQENI FMYGGRI ETNDGNVTDELWVFNIHSQSWSTKT 

PTVLGHGQQYAVEGHSAHIMELDSI^^ 

SVYDEITKSIYVHGGYKALPGNKYGLVDDLYKYEV^ 

TSLSNGAKCF S ADFLAYD I CPGWSAVARS QLTATSTSHVQAI LNRSM YIFGGFS S YLLNDI LVYKP PNCKAF 
^SELCKNAGPGIKCVWNKNHCESWESGNT^II^^ 

CI S ANSNCSMVS I FGYI TLPS QFPFYYC YRYADCASCTANT1TGCQWCDDKKCI AL PAHLCGEGWS HIGDACIi 
P^SSRENYDNAKLYCYNLSGNLASLTTSKEVEFVLDEIQKYXQQKV 

XLQWLPGEPNDSGFCAYLEHAAVAGLKANPCTSMANGLVCEKPVNQNAR CKKP C SLRTSCSNCTSNGMECM 

WCSSTKRC^SNAYIISFPYGQCLEWQTATCSFAQN 

GPMKLIGMHHSEM\fcDTNLCPKEKNY^ 

PTNGGQCTACTCSGHANICm>HTGKCFCOT 

IiQEDDRHHTAINFIANPEQVRKKTLDI S INASNNFNLNITWSVGSAGTISGEETSIVSKNNIKEYRDSFSYEK 
FNFRSNPNITFYVYVSNFSWPIKIQVSVKSIYF 



The disclosed NOV2 amino acid sequence has 703 of 1 197 amino acid residues (58%) 
identical to, and 895 of 1 197 amino acid residues (74%) similar to, the 1 198 amino acid 
15 residue Attractin protein from human (SPTREMBL-ID:075882) (E = 0.0), and 703 of 1 197 
amino acid residues (58%) identical to, and 895 of 1 197 amino acid residues (74%) similar to, 
the 1198 amino acid residue human soluble Attractin- 1 protein (patp:AAY70689) (E = 0.0). 

NOV2 is expressed in at least the following tissues: Brain, Kidney, Muscle, Pancreas, 
Prostate, Uterus, Breast, Colon, Ovary, and Liver. In addition, the sequence is predicted to be 
20 expressed in the following tissues because of the expression pattern of (GENB ANK-ID: 

API 19821) a closely related attractin homolog in mouse : Brain, Heart, Kidney, Liver, Lung, 
Skin, Spinal cord, and Pituitary. 

NOV2 also has homology to the amino acid sequences shown in the BLASTP data 
listed in Table 2C. . 
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Table 2C. BLAST results for NOV2 


Gene Index/ 
Identifier 


Protein/ 
Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi| 13160051 |emb|CAC 
32456. 1| 


dJ741H3.1.1 

(attractin 

(with 

dipeptidylpe 

ptidase IV 

activity) 

secreted 

isoform) 

[Homo 

sapiens ] 


1011 


566/1015 
(55%) 


739/1015 
(72%) 


0.0 


gi|4585307|gb|AAD25 
372.l|AF119821_l 


attractin 
[Mus 

tausculus] 


1428 


677/1174 
(57%) 


865/1174 
(73%) 


0.0 


gi 1 134313 13 | sp | Q9WU 
60|ATRN_MOUSE 


ATTRACTIN 
PRECURSOR 
(MAHOGANY 
PROTEIN) 


1428 


679/1174 
(57%) 


871/1174 
(73%) 


0.0 


gi | 6912258 |ref|NP 0 
36202. 1| 


attractin; 
attractin 
(with 

dipeptidylpe 
ptidase IV 
activity) ; 
mahogany 
protein 
[Homo 
sapiens] 


1198 


703/1210 
(58%) 


894/1210 
(73%) 


0.0 


gi| 12275312 (dbj | BAB 
21018.1] 


attractin 
[Rattus 
norvegicus] 


1275 


680/1177 
(57%) 


870/1177 
(73%) 


0.0 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 2D. 



5 Table 2D. ClustalW Analysis of NOV2 

1) NOV2 (SEQ ID NO: 7) 

2) gi|l3160D5l|emb|CAC32456.l| dJ741H3.1.1. (attractin (with dipeptidylpeptidase IV 
activity) secreted isoform) [Homo sapiens] (SEQ ID NO: 32) 

2) s±\4SQ5307\gb\AAD2S372.l\AF119821_l attractin fMus musculusj (SEQ ID NO: 33) 
10 3) gi 1 1343 13 13 | sp | Q9WU6 0 | ATRN__MOUSE ATTRACTIN PRECURSOR (MAHOGANY PROTEIN) (SEQ ID 
N0:34) 

4) gi| 691225B|ref |NP_036202 . l| attractin; attractin (with dipeptidylpeptidase IV 
activity) ,- mahogany protein [Homo sapiens] {SEQ ID NO: 35) 

5) gi|l2275312|dbj)BAB21018.l| attractin [Rattus norvegicus] (SEQ ID NO:36) 



20 



25 



NOV2 

gi 
gi 
gi 
gi 
gi 



13160051| 
4585307) 
13431313 | 
6912258| 
12275312| 



NOV2 

gi|l316005l| 



10 20 

- mqk^d^^^tmkekrQa^ai 1 
bRiSESSp! 



30 



40 



50 



TVRHgT^- 



-MV7V 
-MVA 




60 



70 



QHRPCTATGAWRPG j 

Irqhrpctatgawrpg 



'KERQHRPCAATGAWRP 1 
80 90 
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3* 
9i 

9i 



4585307] 
13431313 
6912258 | 
12275312 



MOV2 



9i 

gi 
gi 
gi 
gi 



13160051 
4585307 | 
13431313 
6912258) 
12275312 



NOV2 



gi 
gi 
gi 
gi 
gi 



13160051 
4585307| 
13431313 
6912258) 
12275312 



N0V2 



gi 
gi 
gi 
gi 
gi 



13160051 
$585307) 
13431313 
6912258) 
12275312 



NOV2 





gi 


13160051) 




gi 


4585307| 




gi 


13431313 | 


.40 


gi 


6912258) 


gi 


12275312 | 




NOV2 


45 


gi 


13160051) 




gi 


4585307) 




gi 


13431313) 




gi 


6912258 | 




gi 


12275312) 


50 






NOV2 




gi 


13160051) 


55 


gi 


4585307 | 




gi 


13431313) 




gi 


6912258] 




gi 


12275312) 



HOV2 



gi 
gi 
gi 
gi 
gi 



13160051 
4585307) 
13431313 
6912258) 
12275312 



CLPRVLSRALPPP PliLPLLFSLLIiLPLPREAEAAAVAAAVSGSA&AE 

CLPRVLSRALPPP pLLPLLFSLLLLPLPREAEAAAVAAAVSGSAAAE 

H 

CLPRVLSRALSPPPLLPLLPLliFSLLIiLPLPREAEAAAVAAAVSGSAAAE 

110 120 130 140 150 



-SCFi 



).,., ! 1 . 1 1 l 

)P reiM^eiD( »^ ^o g^rfl^P^YLgW 



AKECDRP 
AKECDRP 

AKECDRP 



CVNGGRCNPGTG Q C VC P fiGWVGEQCQHCGGRFRLTGS SGF VTD 
CVNGGRCNPGTGQCVCPJJGWGEQCQECGGRFRLTGSSGFVTE 
CVNGGRCNPGTGQCVCPgGWVGEQCQHCGGRFRLTGSSGFVTD 

cvnggrcnpgtgqcvcpSgwvgbqcqecggrfrlt gssgfvtd 



160 



■L 



170 



IYKYKTKCTWLIEG 



180 

..I.. 



190 200 

. 1 — 1 — .|,...| 



LjRFNHFATECSWDHWYVYDGDSIYAP 



GPGNYXY KTKCTWLI EG gpN^JRLRFNHFATECSWDIILYVYDGDS I YAP 
GPGNY KYKTKCTWLI EG SpnI^RLRFNHFATECS^JBIILYVYDGLS I YAP 

gpgnykyktkctwliegSpnSSrlrfotifatecsvjdhlyvydgdsiyap 
gpgnykyktkctwli eg 3pk|§55rlrfjjhfatecswdhlyvydgds I yap 



210 



220 



230 



240 



•J. 



250 



LIAHFSGLIVPERaGNETSPEVBlSTSGYAIjLHFFSDAAYNLTGFNI 



rSGYALLHFFSDAA YNLTGFN I T YgF 
rSGYALLHFFSDAAYNLTGFNITYfflr 

tsgyallhffsdaaynltgfnitygf 
tsgyallhffsdaaynltgfnitySf 




280 



290 



300 



lYR^^Yffiiaejgt? 



DH 



ECECSENWKGEgCDIPHCTDNCGFPHR 
SgVECECSENWKGEBcDIPHCTDNCGFPHR 

sSvececsbnwkgeIcdi PHCTDNCGFPHR 
7ececsenwkge|cdiphctdncgfphr 

StaVSCECSBNWKGEaCDIPHCTDKCGFPHR 




YGHSIALBKDKI YMYGGKIDS 
YGHSLALjgKDKI YMYGGKIDS 
YGHSLALgKDKI YMYGGKIDS 
YGHSLAlRkDKI YMYGGKIDS 
YGHSIAlSkdKI YMYGGKIDS 



TGNVraELRVFHIHNSSWVLLTPKAK 
TGNVTNELRVFHIHNESWVLLTPKAR 
TGNVTNELRVFHIHSTESWVLLTPKAK 
TGNVTNELRVFHIHNESV3VLLTPKAR 
TGMVTNELRVFHIHNES WVLLT PKA 



460 



470 



480 



490 



500 
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NOV2 


gi 


13160051] 


gi 


4585307) 


gi 


13431313 | 


gi 


6912258 | 


gi 


12275312) 


UOV2 


gi 


13160051 | 


gi 


4585307] 


gi 


13431313] 


gi 


6912258] 


gi 


12275312 | 



NOV2 



gi 


13160051] 


gi 


4585307] 


gi 


13431313] 


gi 


6912258] 


gi 


12275312) 


NOV2 


gi 


13160051) 


gi 


4585307] 


gi 


13431313) 


gi 


6912258] 


gi 


12275312) 
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40 Tables 2E-I list the domain description from DOMAIN analysis results against NOV2. 

This indicates that the NOV2 sequence has properties similar to those of other proteins known 
to contain this domain. 



Table 2E Domain Analysis of NOV2 

gnl 1 Smart 1 smart 0 0 0 3 4 , CLECT, C-type lectin (CTL) or carbohydrate- 
recognition domain (CRD) ; Many of these domains function as calcium- 
dependent carbohydrate binding modules. (SEQ ID NO: 67) 
CD-Length « 124 residues, 100.0% aligned . 
Score = 70.1 bits (170), Expect = 7e-13 
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61 


Query: 
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CGEGW-SHIGDACLRWSSRENYDIIAJ^ 766 

| || )+ | | 4. ++ ++ + +)+ +| +| +|||+ + +| +| + | 

CPSGWVSYPGGKCYKFSTEKKTWADAQAFCQSLGAHliAS IHSEEENDFIiLSLLKNSNSDY 6 0 



VSPWVGLRKINI - SYWGWEDMSPFTNTTLQWLPGEPNDSGFCA-YIiERAAVAGLKANPCTS 

Ml * + ■ I I I I * + I llll II I I + HI 

Y- - WIGLSRPDSNGSWQWSDGSGPVDYS -NKAPGEPGGSGNCVVIiSTSGGGKWNDVSCrs 

MAHGLVCE 833 
+ 1 I 

-KLPFICE 124 



825 
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Table 2F Domain Analysis of NOV2 

qnl ) Smart 1 smar 1 0 0 042 , CUB, Domain first found in Clr, Cls, uEGF, and 

bone morphogenetic protein.; This domain is found mostly among 

development ally- regulated proteins. Spermadhesins contain only this 

domain.. (SEQ ID NO: 68) 

CD-Length - 114 residues, 96.5% aligned 

Score = 66.2 bits (160), Expect = le-11 



10 



Query: 58 RLTEPSGYLT--DGPINYKYXTKCTWLIEGPNA-VLRLRFNHFATE CSWDHMYVYD 110 

|| || + | + | +1 I I I I + l+l I I I++I++ + 11 

Sb j C t : 4 TLTASSGTITSPNYPNSYPNNLNCVWTISAPPGYRIELKPTDFDLES SDNCTYDYVEIYD 6 3 

Query: 111 GDSIYAPLIASFSGLIVPEIRGNETVPEWTTSGYALIiHFFSDAAYNLTGFNIFYSI 167 

| | + || + | | +| I + ++I + I II+ + H+ II 

Sb j Ct : 64 GPSTSSPLLGRFCGSELPP- -PUSSSSNSMTVTFVSDSSVQKRGFSARYSA 113 



Table 2G Domain Analysis of NOV2 

gnl I Smart | smart 00 042 , CUB, Domain first found in Clr, Cls, uEGF, and 

bone morphogenetic protein.} This domain is found mostly among 

developmental ly- regulated proteins. Spermadhesins contain only this 

domain.. (SEQ ID NO: 68) 

CD-Length ** 114 residues, 96.5% aligned 

Score « 66.2 bits (160), Expect - le-11 



•Query: 58 RLTEPSGYLT- -DGPINYKYKTKCTWLIEGPNA-VLRLRFNHFATE CSWDHMYVYD 110 

15 II II +1 + I +1 I I I I + l+l I I I++I++ + H „ 

Sbjct: 4 TL TASSG TI TS PITY PUS YPNNLNCVWTI SAPPG YRI ELKFTDFDLE S SDNCT YD YVEI YD 63 

Query: 111 GDSIYAPLlASFSGLrVPEIRGiraTVPEWTTSGYALLHFFSDAAYNLTGFNIFYSI 167 

|| +||+ J I +1 I + ++I +111++ 11+ II 

20 Sbjct: 64 GPSTSSPLLGRFCGSELPP PUSSSSNSMTVTFVSDSSVQKRGFSARYSA 113 



Table 2H Domain Analysis of NOV2 

qnl|Pfam|pfam00431 , CUB, CUB domain. (SEQ ID NO: 69) 
CD-Length - 110 residues, 97.3% aligned 
Score =63.9 bits (154) , Expect = 5e-ll 



Query 58 RLTEPSGYLT- - DGPINYKYKTKCTWLIEGPNAV- LRLRFNHFATE CSWDHMYVYD 110 

25 " 1 III II ++ + I +1 +1111 +11 I .1 I *!++ + I 

Sbjct : 4 VLTESSGSISSPlOTNDYPPNKECVWTII^PPGYRVELTFQDFDLEDHTGCRYDYvEIRD 63 

Query? Ul GDSIYAPLIASFSGLrVPEIRGNETvPEVWTSGYALLHFFSDAAYNLTGFNIFY 165 

II +||+ | | | ++I++I + 1 111+ + M I 

30 Sbjct: 64 GDGSSSPLLGKFCGSGPP EDXVSSSNRMTI KFVSDASVSKRGFKATY 110 
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Table 21 Domain Analysis of NOV2 

gnl ] Pf am 1 pf amO 0059 , lectin_c, Lectin C-type domain. This family 
includes both long and short form C-type (SEQ ID NO: 70} 
CD-Length = 107 residues, 100.0% aligned 
Score « 49.3 bits (116), Expect = le-06 



SRENYDWAKIiYC^NLSG^n^SLTTSKEVEFVLDE IQKYTQ QKVS PWVGLRKINI S - YWGW 783 

+ + 1+ | I I I 1+ +H +1+ + I +'11 II I I 

ESKTWAEAQAACQKLGGGIiVS IQSAEEQDFLTSLTKAS - - -NSYAWIGLTDINTEGTWVW 57 
EDMSPFTNTTLQWLPGBPND- - - SGPCAyixERAAVAGLKAJTPCTSMANGLVCEK 834 

i ii i i urn* i + ii i in M 

10 The protein of invention is highly homologous to the protein attractin, which is a 

membrane-associated or secreted molecule (depending upon the splice variant) in activated T 
cells. It has a protease activity and is thought to modify the N-terminals of cytokines and 
chemokines, enabling the cells to interact and form clusters. The mouse ortholog of soluble 
attractin has been demonstrated to play a role in obesity and metabolic regulation. The protein 

15 of invention shows characteristic domains involved in protein-protein interactions, such as the 
CUB domain and the kelch motif. It also shows the presence of 4 plexin repeats, a lectin C- 
type domain and two laminin EGF-like domains, thus sharing its domain structure with 
attractin. Although attractin is predicted to be localized in the mitochondrial matrix, like the 
protein of invention, it is either secreted or located as a transmembrane protein at the plasma 

20 membrane. The protein of invention may therefore have diverse physiological roles in the 
tissues that it is expressed. 

Attractin is a rapidly upregulated membrane-associated molecule on activated T ceils 
(Duke-Cohan JS, et al. Adv Exp Med Biol 2000;477: 173-85). It is a member of the CUB 
family of extracellular guidance and development proteins, sharing with them a protease 

25 activity similar to that of Dipeptidyl peptidase IV (DPPIV/CD26). Most remarkably, and in 

sharp contrast to CD26, it is released from Ihe T cell and is presumed to be a major source of a 
soluble serum-circulating attractin. Genomic sequencing reveals that the soluble form is not a 
proteolytic product of the membrane form, but is in fact the result of alternative splicing, 
Recent results prove that the loss of murine membrane attractin results in the mahogany 

30 mutation with severe repercussions upon skin pigmentation and control of energy metabolism. 
In each of these latter instances, there is a strong likelihood that attractin is moderating the 
interaction of cytokines with their respective receptors. Attractin is likely performing a similar 
function in the immune system through capture and proteolytic modification of the N- 
terminals of several cytokines and chemokines. This regulatory activity allows cells to interact 
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and form immunoregulatory clusters and subsequently aids in downregulating 
chemokine/cytokine activity once a response has been initiated. These two properties axe 
likely to be affected by the balance of membrane-expressed to soluble attractin. 

Attractin was initially identified as a soluble human plasma protein with dipeptidyl 
5 peptidase IV activity that is expressed and released by activated T lymphocytes. It has also 
been identified as the product of the murine mahogany gene with connections to control of 
pigmentation and energy metabolism. (Tang W et al., Proc Natl Acad Sci U S A 2000 May 
23;97(1 1):6025-30). The mahogany product, however, is a transmembrane protein, raising the 
possibility of a human membrane attractin in addition to the secreted form. The genomic 

1 0 structure of human attractin reveals that soluble attractin arises from transcription of 25 

sequential exons on human chromosome 20pl3, where the 3' terminal exon contains sequence 
from a long interspersed nuclear element-1 (LINE-1) retrotransposon element that includes a 
stop codon and a polyadenylation signal. The mRNA isoform for membrane attractin splices 
over the LINE-1 exon and includes five exons encoding transmembrane and cytoplasmic 

1 5 domains with organization and coding potential almost identical to that of the mouse gene. 
The relative abundance of soluble and transmembrane isoforms measured by reverse 
transcription-PCR is differentially regulated in lymphoid tissues. Because activation of 
peripheral blood leukocytes with phytohemagglutinin induces strong expression of cell surface 
attractin followed by release of soluble attractin, these results suggest that a genomic event 

20 unique to mammals, LINE-1 insertion, has provided an evolutionary mechanism for regulating 
cell interactions during an inflammatory reaction. 

The Mahogany/Attractin gene (Atrn) has been proposed as a downstream mediator of 
Agouti signaling because yellow hair color and obesity in lethal yellow (A(y)) mice are 
suppressed by the mahogany (Atrn(mg)) mutation. (Lu Xy et al, FEBS Lett 1999 Nov 

25 26;462(l-2): 101-7). The present study examined the distribution of Atrn mRNA in the brain 
and spinal cord by in situ hybridization. Atrn mRNA was found widely distributed throughout 
the central nervous system, with high levels in regions of the olfactory system, some limbic 
structures, regions of the brainstem, cerebellum and spinal cord. In the hypothalamus, Atrn 
mRNA was found in specific nuclei including the suprachiasmatic nucleus, the supraoptic 

30 nucleus, the medial preoptic nucleus, the paraventricular hypothalamic nucleus, the 

ventromedial hypothalamic nucleus, and the arcuate nucleus. These results suggest a broad 
spectrum of physiological functions for the Atrn gene product. 

Completely different lines of experimentation have identified attractin, a protein that 
seems to have multiple roles in regulating physiological processes. (Jackson IJ Trends Genet 
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1999 Nov;15(ll):429-31). It affects the balance between agonist and antagonist at receptors 
on melanocytes, modifies behaviour and basal metabolic rate, and mediates an interaction 
between activated T cells and macrophages. It may well be a target for development of drugs 
to treat obesity. 

5 Agouti protein and agouti-related protein are homologous paracrine signalling 

molecules that normally regulate hair colour and body weight, respectively, by antagonizing 
signalling through melanocortin receptors. (Gunn TM, et al., Nature 1999 Mar 
1 1 ;398(6723): 1 52-6). Expression of Agouti is normally limited to the skin, but rare alleles 
from which Agouti is expressed ubiquitously, such as lethal yellow, have pleiotropic effects 

10 that include a yellow coat, obesity, increased linear growth, and immune defects. The 

mahogany (mg) mutation suppresses the effects of lethal yellow on pigmentation and body 
weight, and results of our previous genetic studies place mg downstream of transcription of 
Agouti but upstream of melanocortin receptors. Here positional cloning was used to identify a 
candidate gene for mahogany, Mgca. The predicted protein encoded by Mgca is a 1,428- 

15 amino-acid, single-transmembrane-domain protein that is expressed in many tissues, including 
pigment cells and the hypothalamus. The extracellular domain of the Mgca protein is the 
orthologue of human attractin, a circulating molecule produced by activated T cells that has 
been implicated in immune-cell interactions. These observations provide new insight into the 
regulation of energy metabolism and indicate a molecular basis for crosstalk between 

20 melanocortin-receptor signalling and immune function. 

Attractin is a normal human serum glycoprotein of 175 kDa that is rapidly expressed 
on activated T cells and released extracellularly after 48-72 hr. (Duke-Cohan JS et al., Proc 
Natl Acad Sci U S A 1998 Sep 15;95(19):1 1336-41). Attractin has been cloned and, in its 
natural serum form, it mediates the spreading of monocytes that become the focus for the 

25 clustering of nonproliferating T lymphocytes. There are two mRNA species with 

hematopoietic tissue-specific expression that code for a 1 34-kDa protein with a putative serine 
protease catalytic serine, four EGF-like motifs, a CUB domain, a C type lectin domain, and a 
domain homologous with the ligand-binding region of the common gamma cytokine chain. 
Except for the latter two domains, the overall structure shares high homology with the 

30 Caenorhabditis elegans F33C8. 1 protein, suggesting that attractin has evolved new domains 
and functions in parallel with the development of cell-mediated immunity. 

The disclosed NOV2 nucleic acid of the invention encoding a Attractin-like protein 
includes the nucleic acid whose sequence is provided in Table 2A or a fragment thereof. The 
invention also includes a mutant or variant nucleic acid any of whose bases may be changed 
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from the corresponding base shown in Table 2A while still encoding a protein that maintains 
its Attractin -like activities and physiological functions, or a fragment of such a nucleic acid 
The invention further includes nucleic acids whose sequences are complementary to those just 
described, including nucleic acid fragments that are complementary to any of the nucleic acids 
5 just described. The invention additionally includes nucleic acids or nucleic acid fragments, or 
complements thereto, whose structures include chemical modifications. Such modifications 
include, by way of nonlimiting example, modified bases, and nucleic acids whose sugar 
phosphate backbones are modified or derivatized. These modifications are carried out at least 
in part to enhance the chemical stability of the modified nucleic acid, such that they may be 

10 used, for example, as antisense binding nucleic acids in therapeutic applications in a subject. 
In the mutant or variant nucleic acids, and their complements, up to about 29% percent of the 
bases may be so changed. 

The disclosed NOV2 protein of the invention includes the Attractin -like protein whose 
sequence is provided in Table 2B. The invention also includes a mutant or variant protein any 

15 of whose residues may be changed from the corresponding residue shown in Table 2B while 
still encoding a protein that maintains its Attractin -like activities and physiological functions, 
or a functional fragment thereof. In the mutant or variant protein, up to about 43% percent of 
the residues may be so changed. 

The NOV2 nucleic acids and proteins of the invention are useful in potential 

20 therapeutic applications implicated in Von Hippel-Lindau (VHL) syndrome, Alzheimer's 

disease, Stroke, Tuberous sclerosis, hypercalcemia, Parkinson's disease, Huntington's disease, 
Cerebral palsy, Epilepsy, Multiple sclerosis,Ataxia-telangiectasia, Leukodystrophies, 
Behavioral disorders, Addiction, Anxiety, Pain, Neurodegeneration, Diabetes, Autoimmune 
disease, Renal arteiy stenosis, Interstitial nephritis, Glomerulonephritis, Polycystic kidney 

25 disease, Systemic lupus erythematosus, Renal tubular acidosis, IgA nephropathy, 

Hypercalcemia, Diabetes, Pancreatitis,Obesity, Endometriosis, Infertility, Hirschsprung's 
disease , Crohn's Disease, Appendicitis, Muscular dystrophy,Lesch-Nyhan syndrome, 
Myasthenia gravis, Cirrhosis, Liver failure, Breast cancer, Ovarian cancer, Prostate cancer, 
Uterine cancer and/or other pathologies/disorders. The NOV2 nucleic acid encoding 

30 Attractin-like protein, and the Attractin-like protein of the invention, or fragments thereof, 

may further be useful in diagnostic applications, wherein the presence or amount of the nucleic 
acid or the protein are to be assessed. 

NOV2 nucleic acids and polypeptides are further useful in the generation of antibodies 
that bind immunospecifically to the novel substances of the invention for use in therapeutic or 
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diagnostic methods. These antibodies may be generated according to methods known in the 
art, using prediction from hydrophobicity charts, as described in the C5 Anti-NOVX Antibodies" 
section below. The disclosed NOV2 protein has multiple hydrophilic regions, each of which 
can be used as an immunogen. In one embodiment, a contemplated NOV2 epitope is from 
5 about amino acids 1 to 20. In another embodiment, a NOV2 epitope is from about amino 
acids 50 to 130. In additional embodiments, NOV2 epitopes are from about amino acids 140 
to 150, from about 180 to 380, from about amino acids 400 to 500, from about amino acids 
530 to 550, from about amino acids 580 to 680, from about amino acids 700 to 740, from 
about amino acids 760 to 780, from about amino acids 820 to 900, and from about amino acids 
10 950 to 1200. These novel proteins can be used in assay systems for functional analysis of 
various human disorders, which are useful in understanding of pathology of the disease and 
development of new drug targets for various disorders. 



NOV3 

1 5 NOV3 includes three novel Insulin Like Growth Factor Binding Protein Complex- Acid 

Labile Subunit (IGFBP-ALS)-like proteins disclosed below. The disclosed sequences have 
been named NOV3a and NOV3b. 



NOV3a 

20 A disclosed NOV3a nucleic acid of 6201 nucleotides (also referred to as 

12421793 1_EXT) encoding a novel Kinase-like protein is shown in Table 3a. An open reading 
frame was identified beginning with a ATG initiation codon at nucleotides 57-59 and ending 
with a TGA codon at nucleotides 6199-6201 . The start and stop codons are in bold letters. 



Table 3A. NOV3a Nucleotide Sequence (SEQ ID NO:8) 

CTCC^GGCTGAATCTGTTCTTCCAGGGGAAACC^CCCrrTATGACTCAACAGCAGATGTCTCCTCTTTCCC 

GAGAAGGGATATTAGATGCCCTCTTTGTTCTCTTTGAA 

CACX3TGAGCAACTTTGTCCGGAAGTC 

GGACTTCGAAGTCAGAAGTCTTGTAGGTTGTGGTCACTTTGCTGAAGTG€AGGTGGTAAGAGAGAAAGCAA 

CCGGGGACATCTATGCTATGAAAGTGATGAAGAAGAAGGCTTTA^ 

GAGGAAGAGCGGAACATATTATCTCGAAGCACA^ 

CAAAAATCACCTTTATCTGGTGATGGAATATCAGC 

AGGACCAGTTAGATGAAAACCTGATACAGTTTTACCTAG 

CTGArGGGATACGTGCATCGGGACATCAAGCCTGAGAACATC 

GGTGGATTTTCGATCTGCCGCGAAAATGAATTOIA^ 

ATTACATGGCTCCTGAAGTGCTGACTGTGATGAACGGGGATGGAAAAGGCACCTACGGCCTGGACTGTGAC 
TGGTGGTCAGTGGGCGTGATTGCCTATGAGATGATTTATGGGAGATCCCCCTTCGCAGAGGGAACCTCTGC 
CAGAACCTTCAATAACATTATGAATTTCCAGCGGTTTTTGAAA 

ACITTCTTGATCTGATTCAAAGCTTGTTGTGCGGCCAGAAAGAGAGACTGAAGTTTGAAGGTCTTTGCTGC 
CATCCTTTCTTCTCTAAAATTGACTGGAAC 
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GTCTGACGATGACACCTCCAATTTTGATG^ 

TGAGCCCCTC^GGCTTCTCGGGTGAAGAACTGCCGTTTGTGGGGTTTTCGTA 
CTTGGTAGATCTGAGTCTGTTGTGTCGGGTCTGGACTCCCCTGCCAAGACT^ 
TCTTCATCAAAAGCAAAGAGCTACAAGACTCTCA^ 

TACATCGGAGAGTGTCAGAGGTGGAGGCTGTGCrTAGTCAGAAGGAGGTGGAGCTGAAGGCCTCTGAa^CT 

CAGAGATCCCTCCTGGAGCAGGACCTTGCTACCTACATCACAGAATGCAGTAGCTTAAAGCGAAGT 

GCAAG CAC GGATGGAGGTGT C C CAGGAG GAT GACAAAGCACT G CAG C T TCTCCAT GATATCAGAGAGCAGA 

GCCGGAAGCTCCAAGAAATCAAAGAGCAGGAGTACXAGGCTCAAGTGGAAGAAAT^ 

CAGTTGGAAGAGGATCTTGTCTCAGCAAGAAGACGGAGTGATCTCTACGAATCTG^ 

GCTTGCTG CTGAAGAATT CAAGCGGAAAG CGACAGAATGTCAG CATAAACTGX TGAAGG CTAAG GATCAGG 

GGAAGCCTGAAGTGGGAGAATATGCGAAACTGGAGAAGATCAATGCTGAGCAGC^^ 

CTCCAAGAGAAACTGGAGAAGGCTGTAAAAGCCAGCACGGAGGCCACCGAGCT 

GGCAAAGGAG CGAGCCGAGAGGGAGC TGGAGAAGCTGCAGAA CCGAGAGGAT T CT T CTGAAGGCATCAGAA 
AGAAG C TGGTGGAAGCTGAGGAACGC CG C CAT TCrcrGGAGAACAAGGTAAAGAGACTAGAGA C CATGGAG 
CCTAGAGAAAACAGACTGAAGGATGACATCQAGACAAAATCCCAAC^ 

TCTGGJVGCrCGAAGAGAAACATCGGGAGGCC CZAAGTCTCAGC CCAGCACCTAGAAGTGCACCTGAAACAGA 
AAGAGCAGCACTATGAGGAAAAGATTAAAGTATTGGACAATCAGAT 

ACACTGGAGAACATGATG CAGAGACACGAGGAGGAGG CC CAT GAGAAGGGCAAAATT CT CAGCGAACAGAA 

GGCGATGATCAATGCTATGGATTCCAAGATCAGATC^ 

ATAAACTTGGAGCAAATAGCIAGTCTTTTTACCCAAAGGAACAT^ 

CTCAGGCAACAGAAATTTTACCTGGAGACA 

GCAGCTGGAGAAGATCAGCCACCAAGACCA.CAGTGACAA 

GGGAGGTGAGTCTAGAGCACGAGGAGCAGAAACTGGAGCTCAA 

CTGCAGGAGCGCGAGTCACIAGTTGACIAGCCCTGCAGGCTGGAC^ 

GGCGAAGACAGAGCTGGAAGAGACCACAGC!AGAAGCT 

ATGAAATCCAGCGCAAATTTGATGCTCTTCGTAACAGCTGT^^ 

AACCAGCTGACCGAGGACAACGCTGAACTCIAACAACCZAA^ 

TTCTGGCGCCAACGAC<^GATTGTACAACTGCGAAGTGAAGTGGACCATCTCCGCCGGG^ 

GAGAGAT GCAGCTTACCAGC CAGAAG CAAAC GATGGAGGC TC TGAAGACCACG TGCIACCIATGCTGGAGGAA 

CAGGTCATGGATTTGGAGGCCCTAAACGA^ 

CGTCCTGGGTGATGAGAAATCCCAGTTTGJVGTCTCGGGTTCGAGAGCTCCAGAGGATGOT 
AACAGAGCAGGGCGAGAGCCGATCAGCGGATCACCGAGTCT 
CACAAGGCTGAG&TTCTCGCTCTGCAG^ 
CAAGCTCAATGACCTGGAGAAGAAGCATGCTATGCT^ 

AG ACTGAACGAGAGC TCAAACIAGAGGCTT CTGGAAGAGCAAG C CAAATTACAG CAGCAGAT GGACCTGCAG 
AAAAATCACATTTTCCGT CTGACTCAAGGACTGCAAGAAGCTCTAGATCXsGGCTGA^ CTACTGAAGACAGA 
AAGAAGTGACTTGGAGTATCAGCTGGAAAACATTCAG 
GCACTATTTCTCAAGAAACCAAACTCATTGATTTT 

AAGGTGCCTTCTGCAGTACAATGAGCTGAAGCTGGCCCTGGAGAAGGAGAAAGCTCGCTGTGC^ 

G<3AAGCCCTTCAGAAGACCCG^ 

ACC^CC^^CCCATCCACGCCAGCCAC^^ 

GAGCAC(2AGCCCAGTGCCATGAGCCTGCTGGCCCCGCC!ATCCAGCCGC^ 

GGAATTTAGTO^CGTCTTAAGGAACGCATGCACCACMTATTCC^^ 

TGCGAGCCACAAAGTGTGCTGTGTGTCTGGATACCGTGCACT^ 

TGTCAGGTGATGTGTCACCCCAAGTGCTCC^CGTC 

CACACACTTCIACCGAGGCCTTCTGCCGT^ 

GCAGCTTGCACCTGGAAGGGTGGATGAAGGTGCCCAGGAATAACA 
AAGTACATTGTCCTGGAGGGATCIAAAAGTCCTCATTTATGACA^ 

GGTGGAAGAATTtCGAGCTGTXSC CTTC CCX3ACGGGGATGTATCTATTCATGGTGC CGTTGGTGCTTCCGAAC 

TCGCAAATACAGCCAAAGCAGATGTCCCATACATACTGAAGATGG^ 

CCCGGGAGAACCCTCTACTTGCTAGCTCCCAGCTT.CC^^ 

AGTTGTCGCAGGTGGGAGAGTTTCTAGGGflAAAAGCAGAAGCTGATGC^ 

TGAAACTGGAAGGTGATGACCGTCTAGACATGAACTGCACGCTGCCCTTGAGTGACC^ 

GGCACCGAGGAAGGGCTCTACGCCCTGAATGTCTTGAAAAACT 

AGTCTTCCA^ATTTATATTATCAAGGACCTGGAGAAGCTACT 

GTCTTGTGGArcTGAAGAAAGTGAAACAGTCCCTGGCCC^^ 

CCCAACATTTTTGAAGCTGTCAAGGGCTGCCAC^ 

CTGTGCAGCCATGCCCAGCAAAGTCGTCATTCTCG^ 

AAGAGATAGAGACCTGAGAGCCCTGCAGCTGTATCCACTTCIACCAATTA 

AAATTCTACGAAATC<^CATGAAGCAGTACACG^ 

ACCTGCTGTGTTTGCCGCCTCTTCCAAC^GCTTC 

GAGAGGAGTACTTGCTGTGTTTCCACGAATTTGGAGTGT^ 

GACGATCTCAAGTGGAGTCGCTTACCTTTGGCCTTTGCCTACAGAGAACCCTATCTGTTTGTGACCCACTT 
CAACTCACTCGAAGTAATTGAGMC^ 

TCCCGAACCCX3CGCTACCTGGGCCCTGCCATTTCCT(^GGAGC^ 
AAATTAAGGGTCATTTGCTGCAAGGGAAACCTCXSTG^ 
CACCTCCCGC^GCAGCCCCAAt^GCGAGG 
CC&GCCC&GCGCCGCCCGAAGGCCCC^^ 

CGGAC CGAGCTGCGCAGGGACAAGTCTCCTGGCCGCCCCCTGGAGCGAGAGAAGTCCCCCX3GC CGGATGCT 
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(^GCACGCGGAGAGAGCGGTCCCCCGGGAGGCTGTTTGAAGAC^GCAGCAGGGGCCGGCTGCCTGCGGGAG 
CCGT(^GGACCCCGCTGTCCC^GGTGAAC^GGTGAGGCAGCATC^ 

GCGAGGAGTGACTTGGGGAACTGA 



The disclosed NOV3a nucleic acid sequence maps to chromosome 13 and has 551 8 of 
6158 bases (89%) identical to rho/rac-interacting citron kinase (Crik) mENA from Mus 
musculus (GENBANK-ID: AF086824) (E = 0.0). 
5 A disclosed NOV3a protein (SEQ ID NO:9) encoded by SEQ ID NO:8 has 2066 

amino acid residues, and is presented using the one-letter code in Table 3B. Signal P, Psort 
and/or Hydropathy results predict that NOV3a does not have a signal peptide, and is likely to 
be localized to the nucleus with a certainty of 0.9800. In other embodiments NOV3a is also 
likely to be localized to microbody (peroxisome) with a certainty of 0.3000, to the 
1 0 mitochondrial membrane space with a certainty of 0. 1 000, or to the lysosome (lumen) with a 
certainty of 0.1000. 



Table 3B. Encoded NOV3a protein sequence (SEQ ID NO:9). 

"mlkfkygarn^ 

hvsnfvrkcsdtiaelqelqpsakdfevrslvg^ 
eeernilsrstspwipqlqyafqdk^ylvm^ 

LMGYVHRDI KPENILVDRTGHI KLVDFGSAAKMNSNKVNAKLP I GTPD YMAPEVLTVMNGDGKGTYGLDCD 

WWSVGVIAYEMIYGRSPFAEGTSARTH^IMirc^ 

HPFFSKIDW1>INIRNAPPPFVPTIjKSDDDTSNFD^ 

LGRSE S WSGLDS PAKTS SMEKKLLIKS KBIiQDS QDKCHKMEQEMTRIiHRRVS EVEAVLSQKEVELKASBT 
QRSIjLEQDIjATYITECS SLKRS LBQARMEVS QEDDKALQIiLHDIREQSRKLQE X KEQEYQAQVEEMRLMMN" 
QLEEDLVSARRRSDIiYESELRESRLAAEEFKRKATEC^ 
LQEKLEKAVKASTEATELLQNIRQAKERAERELEKl^ 

RRENRL KDD I QTKSQ Q I Q QMADKI I*EL EE KHREAQVS AQHLEVHL KQ KEQHYE E K I KVLDNQ I KKDIjADKS 

TLENI^QRHEEEAHEKGKILSEQKAMINAMDSKIRSLEQRIVELSEANKIi^ 

LRQQKFYLETQAGKLEAQNRKIiEFIQLEKISHQDHSDiaJRLLEIiETRB 

LQ ERES QLTALQAARAALE SQLRQAKTELEETTAEAEEE I QALTAHRDEI QRKFDALRNSCTVI TDLEEQIa 
NQLTEDMAELOTQNF^ 

QVMDLEALNDEI^EKERQWEAWRSVLGDEKS^ 

HKAEILALQQALKEQKLKAESLSDKLNDLEKKHA^ 

KNHIFRLTQGLQEALDRADLLKTERSDLEYQLE^^ 

KVPLQYNELKLALEKEKARCAELEEALQKTRI^ 

EHQPSAMSLLAPPSSRRKESSTPEEFSRRLKERMHHNI^ 

CQVMCHPKCSTCLPATCGLPAEYATHFTEAFCRDra^ 

KYIVLEGSKVL I YDNEAREAGQRPVEEFELCLPDGDVS IHGAVG^SEIxANTAKADVPYILKMESHPHTTCW 
PGRTL YLIiAP S F PDKQ RWTALESVVAGGRVS REKAEAD AKLLGN S LIi KL EGDDRLDMNC T LP F S D QWLV 
GTEEGLYALITVIjKNSLTHVPGIGAVFQI^ s 
PNIFEAVKGCHLFGAGKIENGLCICAAMPSKVVILRYNE]^ 

KF YEIDMKQYTLEEFLDKNDHSLAPAVFAAS SNSFPVS I VQVNSAGQREE YLL CFHEFGVFVD S YGRRSRT 
DDLKWSRLPLAFAYREPYLFVTHFNSLEVI E IQARSS AGTPARAYIiDIPNPRYIaGPAIS SGAI YLAS S YQD 
KLRVICCKXMLVKESGTEHHRGPSTSRSSPNKRGPP^ 

RTELRRDKSP GRPLEREKS PGRMLS TRRERS PGRLFEDS SRGRLPAGAVRTPLS QVNKVRQHS EACVS VAE 
ARSDLGN 



The disclosed NO V3a amino acid has 1969 of 2053 amino acid residues (95%) 
15 identical to, and 2009 of 2053 amino acid residues (97%) similar to, the 2055 amino acid 
residue rho/rac-interacting citron kinase (Crik) protein from Mus musculus (SPTREMBL- 
ACC:O88938)(E=0.0). 
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TaqMan expression data for NOV3a is found below is Example 2. 



NOV3b 

A disclosed NOV3b nucleic acid of 61 89 nucleotides (designated CuraGen Acc. No. 
5 CG106764-01) encoding a novel RHO/RAC-interacting citron kinase-like is shown in Table 
3C. An open reading frame was identified beginning with an ATG initiation codon at 
nucleotides 1-3 and ending with a TAA codon at nucleotides 6160-6162. A putative 
untranslated region downstream from the termination codon is underlined in Table 3C, and the 
start and stop codons are in bold letters. 

10 



Table 3C. NOV3b Nucleotide Sequence (SEQ ID NO:10) 

ATGTTGAAGTTCAAATATGGAGCGCGGA^ 

AGGCTGAATCTGTTCTTCCAGGGGAAACCA^ 

ATATTAGATGCCCTCTITGTTCTCTTTGAAGAATGCA^ 

TTTGTCCGGAAGTGTTCCGACACCATAGCTGAGTTAC^ 

AGTCTTGTAGGTTGTGGTCACTTTGCTGAAGTGCAGGTGGTAAGAGA 

AAAGTGATGAAGAAGAAGGCTTTATTGGCCCAGGAGCAGGTTTCATTTTTTGAGGAAGAGCGGAACATATTA 

CGAAGCACAAGCCCX?TGGATCCCCCAATT^ 

TATCAGCCTGGAGGGGACTTGCTGTCACTTTTGAATAG 

TACCTAGCTGAGCTGAITTTGGCTGTTCACAGCGTTC^T 

AACATTCTCGTTGACCGCACAGGA(^CAT^ 

GTGAATGCCAAACTCCCGATTGGGACCCCAGATTACATGGC^ 

AAAGGCACCTACGGCCTGGLACTGTGACTGGTGGT^ 

CCCTTCGCAGAGGGAACCTCTGCCAGAACCTTCAATAACATTATGAATTTCCAG 

GACCCCAAAGTGAGCAGTGACTTTCTTGATCTGATTCAAAGCTT^ 

GAAGGTCTTTGCTGOCATCCTTTCTTCTCTAAAATTGACTGGAACAAC^ 

CCGACCCTCAAGTCTGACGATGACACCTCCAATTTTGATGAACCAGAGAAGAAT 

TGCCAGCTGAGCCCCTCAGGCTTCTCGG^ 

ATTCTTGGTAGATCTGAGTCTGTTGTGTCGGGTCT 

CTCATCAAAAGCAAAGAGCTACAAGACTCTC^GGACAAGTC 

(XK^GAGTGTCAGAGGTGGAGGCTGTGCTTAGTCAGAAGG^ 

CTCCTGGAGCAGGACCTTGCTACCT^ 

GAGGTGTCCCAGGAGGATGACAAAGCACTGCAGCTrCTCCATGATATC^ 

ATCAAAGAGCAGGAGTACCAGGCTCAAGTCGAAGAAATGAGGTTGATG^ 

TCAGCAAGAAGACGGAGTGATCTCTACGAATCTGAGCTG^ 

AAAGCGACAGAATGTCAGCATAAACTGTTGAAGGCTAAGG^ 

CTGGAGAAGATCAATGCTGAGCAGCAGCTCAAAATTC^ 

AGCACGGAGGCCACCGAGCTGCTGCAGAATATCCG<^ 

CAGAACCGAGAGGATTCTTCTGAAGGCATCAGAAA 

AACAAGGTAAAGAGACTAGAGACCATGGAGCGTAGAGAAAAC^ 

CAGATCC^GCAGATGGCTGATAAAATTCTGGAGCTCGAAGAGAAACA 

CTAGAAGTGCACCTGAAACAGAAAGAGCAGCACTAT^ 

GACCTGGCTGACAAGGAGACACTGGAGAACATGATGCAGAGACACG 

CTCAGCGAACAGAAGGCXSATGATCAATGCTATGGArrCCAAGATCAGATCCCrc 

TCTGAAGCCAATAAACTTGCAGCAAATAGC^ 

TCTGAACTCAGGCAACAGAAATTTTACCTGGAG^ 

GAGCAGCTGGAGAAGATCAGCCACCAAGACCACAGTGAC^ 

GAGGTGAGTCTAGAGCACGAGGAGCAGAAACTr^ 

GAGCGCGAGTCACAGTTGACAGCCCTGCAGGCTGCACGGGCGGCCCTGGAGAGC CAGCTTCGC CAGGCGAAGACA 
GAGCTTGGAAGAGACC^CAGCAGAAGCTGAAGAGGAGATCC^ 

AAATTTGATGCTCTTCGTAACAGCTGTACTGTGATC^CAGACCTGGAGGAGCAGCTAAACCAGCTGACCGAGGAC 

AACGCTGAACTCAACAACCAAAACTTCTACTTC 

GTACAACTGCGAAGTGAAGTGGACCATCTCCGCC^ 

CAAACGATGGAGGCTCTGAAGACCACGTGCACC^^ 

GAGCTGCTAGAAAAAGAGCGGCAGTGGGAGGCCTGGAGGAGCGTCGTGGGTGATGAGAAATCCCAGTTTGAGTG'T 

CGGGTTCGAGAGCTGC&GAGGATGCTGGACACCGAGAAAC^ 

TCTCGCCAGGTGGTGGAGCTGGCAGTGAAGGAGCACAAGGCT^ 
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CAGAAGCTGAAGGCCGAGA6CCTCTCTGACAAGCTCAATGA.CCTG 

GCCCGAAGCTTACAGCAGAAGCTGGAGACIGAACGAG&GCTCS^ 

CAGCAGCAGATGGACCTGCAGAAARATCACATTTTCCGTCrGACTCA^ 

GATCTACTGAAGACAGAAAGAAGTGACTTGGAGT^ 

GTGAAAATGCMGGCACTATTTCTCAACAAACCAAACTCAT^ 

AAAAAGAAAAAGGTGCCTCTGCAGTACAATGAGCTGAAGCTGGCCCTGGAGAAGGAG 

CTAGAGGAAGCCCTTCAGAAGACCCGCATCGAGCTCCGGTCCGCCCGGGAGGAAGCIVGCCCACCG 

GACC^CCCACACCCATCCAC£CC&GCCACCGCGAGG^^ 

CACCAG CCCAGTGCCATGAGCCTGCTGGCC CQ5CCAT CCAGCCGCAGAAAGGAGTCTTCAACTCCAGAGGAATTT 

AGTCGGCCTCTTAAGGAACGCATGCACC&CAATATTC^ 

AAGTGTGCTGTGTGTCTGGATACCGTGCACTTTGGAC^ 

CACCCCAAGTGCTCCACGTGCTTGCCAGCCACCTGCGGCT^ 

TTCTGCCGTGACAAAATGAACTCCCCAGGTCTCCAGACCAAGGAGCCC^ 

ATGAAGGTGCCCAGGAATAACAAACG&GGACAGCAAGGC 

GTCCTCATTTATGACAATGAAGCCAC^GAAGCTC 

GGGGATGTATCTATTCATGGTGCCGTTGGTGCTTCCGAACTCG 

CTGAAGATGGAATCTCACCCGCACACCACCTGCTGGCCCG^ 

GACAAAGAGCGCTGGGTCACCGCOTAGAATCAGTTGT(^CAGGTGGGAGAGT 

GATGCTAAACTGCTTGGAAAOTCCCTGCTGAAAOTGGAAGGTGATGACCGTCTAGACAT 

TTGAGTGACCAGGTAGTGTTGGTGGGCACCGAGGAAGGGCT^ 

CATGTCCCAGGAATTGGAGCAGTCTTCCAAATTTAT^ 

GAAGAGCX3GGCACTGTGTCTTC?IX3GACGTGAAGAAAGTGAAACa 

C CCGACATCTCACC CAACATTTTTGAAGCTGTCAAGGGCTGCCACTTC 

CTCTGCATCTGTGCAGC CATGCCCAGCAAAGTCGT CATTCTCCGCTACAACGAAAACCTCAGCAAATACTGCATC 

CGGAAAGAGATAGAGAC CTCAGAGCCCTGCAGCTGTAT CC!ACTTCACCAATTAI2AGTATCCTCATTGGAACCAAT 

AAATTCTACGAAATCGACATGAAGC^GTACACGCTCGAGGAATTCCTGGATAAGAATGACCATTCCTTGGCACCT 

GCTGTGTTTGCCGCCTCTTCCAACAGCTTCCCTGTCTCAATCGTGCAGGTGAACAGCGCAGGGCAGCGAG 

TACTTGCTGTGTTTCCACGAATTTGGAGTGTTCGTGGATTCTTACGGAAGACGTAGCCGCACAGACGATCTCAAG 

TGGAGTCGCTT&CCTTTGGCCTTTGCCTACAGAGAACC^ 

ATTGAGATCCAGGCACGCTCCTCAGCAGGGACCCCTGCCCEAGCGTACCTGGA(^TCCCGAACCCGCGCTACCTG 
GGCCCTGCCATTTCCTCAGGAGCGATTTACTTGGCGTCCTC^ 

GGAAACCTCGTGAAGGAGTC(^CAGTGAACACCACCGGGGCCCGTCCACCTCCCGCAGCAGCCCCAA(^G^ 

GGCCCACCCACGTACAACGAGCACATC^CCMGCGCGTG^^ 

CCGCGAGAGCCAAGCACACCCCACCGCTACCGCGAGGGGCXSG^ 

CCCCTGGAGCGAGAGAAGTCCCCCGGC CGGATGCT CAGCACGCGGAGAGAGCGGTCCCC CGGGAGGCTGTTTGAA 
GACAGCAGCAGGGGCCGGCTGCCTGCGGGAGCCGT GAGGACCC CGCTGTCCCAGGTGAACAAGGTGTGGGACCAG 
T CTTCAGTATAAATCTCAGCCAGAAAAACCAACTC CTCA 



The disclosed NOV3b nucleic acid sequence of this invention has 2894 of 2908 bases 
(99%) identity with KIAA1531 tnRNA from Homo sapiens (GENBANK-BD: AB040964) (E = 
0.0). 

5 A NOV3b polypeptide (SEQ ID NO: 1 1) encoded by SEQ ID NO: 10 is 2053 amino 

acid residues and is presented using, the one letter code in Table 3D. The SignalP, Psort and 
Hydropathy, Psort, and/or SignalP data suggest that the NOV3b protein has no signal peptide 
and may be localized to nucleus with a certainty of 0.9800. In other embodiments, NOV3b 
may also be localized to the microbody (peroxisome) with a certainty of 0.300, the 
10 mitochondrial matrix space with a certainty of 0.100 or the lysosome (lumen) with a certainty 
ofO.100. 



Table 3D. Encoded NOV3b protein sequence (SEQ ID NOrll) 

MLKFKYGARNPLDAGAAEPIASRAS 

SNFVRKCSDTIAELQELQPSAKDFEVRSIjVGCGHFAEV^ 

NILSRSTSPWIPQLQYAFQDKNHLYLVMEYQPGGDLL 

RDI KPENILVDRTGHI KLVPFGS AAKMNSNKVNAKLP I GTPD YMAPEVLTVMNGDGKGT YGLDCDWWSVGVI A 
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YEMIYGRSPFAEGTSARTFNNIMNF 

NIR1^PPFVPTLKSDDDTS3OTEPEK3TSWSSSPCQLSPSGFSGEELPFVGFSYSKALGILGRSESVVSGI^ 

SPAKTS SMEKKLLIKSKELQDSQDKCHKlffiQEMTRIiHRRVSEVEAVL SQKEVELKAS ETQRSIjIjEQDIjAT YIT 

ECSSLKRSLEQARMEVSQEDDKALQIjLRT)IREQSR7(I£^ 

ESELRESRLAAEEFKRKATECQHKLLKAKDQGKPEVGEYAKLEKINAE^ 

LQNIRQAKERAERELEKLQNREDSSEGIRKKLVEAEERRHSLE^ 

ADKILELEEKHREAQVSAQHliEVHLKQKEQHYEEKIKVi™ 

QKAMINAMDS KI RSLEQRIVELS EAITKLAANS SLFTQRNMKAQEEMI SELRQQKF YLE TQAGKLEAQNRKIiEE 
QLEKI SHQDHSDKNRLLELETRLREVSIjEHEEQKLELKRQLTELQLS LQERE SQLTAL QAARAALESQLRQAK 
TE1EETTAEAEEEI QALTAHRDEI QRKFDALRNS CTVITDLEEQLNQIiTEDNAELNNQNF YLS KQLDEAS GAN 
DEIVQLRSEVDHLRREITEREMQLTSQKQTMKA^ 
SQFECRVRELQRM^TEKQSRARADQRITESRQVVBLAV^ 

HAMLEMNARS LQQKLETERELKQRLLEEQAKLQQQMDLQ KNHI FRLTQGLQEALDRADIjLKTERSDLE YQLEN 
IQVLYSHEKVKMEGTISQQTKLIDFLQAKMDQPAKKK^ 

AREEAAHlUKATDHPHPSTPATARQQIAMSAIVRSPEHQPSAMSLIiAPPSSRRKESSTP 

PHRF1JVGLNMRATKCAVCLDTVHFGRQAS KCLECQVMCHPKCS T CLPATCGLPAE YATHFTEAFCRDKMNS PG 
LQTKEPSSSLHLEGWMKVPRNNKRGQQGVTORKY 

VGASELAKTTAKAI3VPYILKMESHPHTTCWPGRTLYLIAPSFPDKQRWVTALE 
NSLLKLEGDDRLDMNCTLPFSBQVVLVGT^^ 

LCLVDVKKTKQSIjAQSHLPAQPDI SPNIFEAVKGCHLFGAGKIENGIjCICAAMPS KWILRYNENLSKYCIRK 
EIETSEPCSCIHPimSILIGTNiaTEIDMKQYTLEEFLDKNDHS^ 

YLLCFHEFGVFVDSYGRRSRTDDLIOTSRLPLAFAYREPYLFVTHFNSLEVIEIQARSSAGTPARAYLDIPNPR 
YljGPAISSGAIYIASSYQDKLRVICCKGNLV 

GPSHPREPSTPHRYIlEGRTELRRDKSPGRPIjEREKSPGR^STRRERSPGRLFEDSSRGRLPAGAVRTPLSQV 
NKVWDQSSV 



The disclosed NOV3b amino acid sequence has 638 of 647 amino acid residues (98%) 
identical to, and 643 of 647 amino acid residues (99%) similar to, the KIAA1531 PROTEIN of 
1060 amino acid residue prekallikrein-like protein from Homo sapiens (BAA96055) (E = 0.0). 
5 NOV3b is expressed primarily in normal brain but not in other normal tissues. Lower 

expression is seen in several tumor types. 

NOV3b also has homology to the amino acid sequences shown in the BLASTP data 
listed in Table 3E. 



Table 3E. BLAST results for NOV3b 


Gene Index/ 
Identifier 


Protein/ 
Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi | 14768010 |ref |XP_ 
045786. l| 


citron (rho- 
interacting , 
serine/threo 
nine kinase 
21) [Homo 
sapiens] 


883 


849/883 
(96%) 


849/883 
(96%) 


0.0 


gi|6225217|sp|01457 
8 | CTRO_HUMAN 


CITRON 
PROTEIN 


1285 


1165/1286 
(90%) 


1165/1286 
(90%) 


0.0 


gi| 4589542 |dbj |BAA7 
6793. 1| 


KIAA0949 
protein 
[Homo 
sapiens] 


940 


887/940 
(94%) 


887/940 
(94%) 


0.0 


gi|3360514|gb|AAC27 
933. 1| 


Citron-K 
kinase [Mus 
musculus] 


1641 


1476/1683 
(87%) 


1490/1683 
(87%) 


0.0 


gi|l345860|sp|P4902 
5|CTRO MOUSE 


CITRON 
PROTEIN 


1597 


1427/1589 
(89%) 


1442/1589 
(89%) 


0.0 
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The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 3F. 
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2) 
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4) 

5) 

6) 
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Table 3F. ClustalW Analysis of NOV3 



NOV3a (SEQ ID NO: 9) 
NOV3b (SEQ ID NO: 11) 

gi|l4768010lref | XP_045786 . 1 | citron (rho-interacting, serine /threonine kinase 
(Homo sapiens] (SEQ ID NO: 37) 



9i 

gi 
gi 



6225217 
4589542 
3360514 
1345860 



Bp 1 014578 | CTRO_HUMAN CITRON PROTEIN (SEQ ID NO:38) 
dbj|BAA76793.1|] KIAA0949 protein [Homo sapiens] (SEQ ID NO:39) 

gb 1 ' - - ' ' " — — - 



AAC27933.l| Citron-K kinase EMUS musculus] (SEQ ID NO:40) 
P49025|CTRO_MOUSE CITRON PROTEIN (SEQ ID NO: 41) 
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CLVDVKKVKQSLAQSHLPAQPDSsPN^EAVK^LF SAGKIEMaLCia^MPSKVVILR 
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YNENLSKYCIRKEIETSEPCSCIHFTNYSILIGTWKFYEIDMKQYTLEEFLDKNDHSLAP 
YNENLSKYCIRKEIETSEPCSCIHFTNYSILIGTlJKFYEIDMKQYTLESFLDKNDHSIiAP 
YNENLSKYCIRKEIETSEPCSCIHFTNYSILIGTKKFYEIDMKQYTLEEFLDKNDHSLAP 
YNENLS KYC I RKE I E TS EP CS CIHFTNY S I LI GTNKF YE IDM KQ YTLEE FLDKNDHSL AP 
YNENLSKYCIRKEIETSEPCSCIHFTNYSILIGTNKFYEIDMKQYTLESFLDKNDHSLAP 
YN^LSKYCIRKEIETSEPCSCIHFTIS^SILIGTNKFYEIDMKQYTLgEFLDKNDHSLAP 
YN^SKYCIRKEIETSEPCSCIHFTNYSILIGTNICFYEIDMK QYTLgEFLDiqq PHSLAP 
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1920 
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1980 

1980 
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AVFAASSNSFPVSIVQVNSAGQFJEEYLLCFHEFGVFVDSYGRRSRTDDLKWSRLPLAFAY 
AVFAAS SNS FPVSIVQVWSAGQREE YLLCFHEFGVF VDSYGRRS RTDDLKWSRLPL AFAY 
AVFAAS SNS FPVS I VQVNSAGQREEYLLCFHEFGVFVDSYGRRSRTDDLKWSRLPLAFAY 
AVFAAS SNS FPVS IVQVNSAGQREE YLLCFHEFGVFVDSYGRRS RTDDLKWSRLPLAFAY 
AVFAASSNSFPVSIVQVNSAGQREEYLLCFaEFGVFVDSYC-RRSRTDDLro^SRLPLAFAY 
AVFAgSSNSFPVSIVQgRSAGQREEYLLCFHEFGVFVDSYGRRSRTDDLKWSRLPLAFAY 
AVFA^SSNSFPVSIVQSNSAGQREEYLLCFHEFGVFVDSYGRRSRTDDLKijSRLPj^AFAY 



REPYLFVTHFNSLEVIE IQARSSAGTPARAYLD I PNPRYLGPAI SS GAI YLASS YQDKLR 
REP YLF VTHFNS LEVI E I QARS S AGTPARAYLD I PNPRYLGPAI S S GAI YL ASS YQDKLR 
REPYLFVTHFNSLEVIEIQARSSAGTPARAYLDI PNPRYLGPAI SSGAI YLASS YQDKLR 
REPYLWTHFNSLEVIEIQARSSAGTPARAYLDIPNPRYLGPAISSGAIYLASSYQDKLR 
REPYLFVTHFNSLEVIEIQARSSAGTPARAYLDI PNPRYLGPAI SSGAI YLASS YQDKLR 
REPYLPVTHPHSLEVIEIQARSSlGgPARAYLgl PNPRYLGPAI SSGAI YLASS YQDKLR 
REPYLFVTHFNSLEVIEIQARSsjj G§PARAYL^I PNPRYLGPAI SSGAI YLASSYQDKLR 



VICCKGNLVKESGTEHHRGPSTSRSSPNKRGPPTYNEHITKRVASSPAPPEGPSHPREPS 
V I CCKGNLVKES GTEHHRGPSTSRSSPNKRGPPT YNEHITKRVAS S PAP PEGPSHPREPS 
VICCKGNLVKESGTEHHRGPSTSRSSPNKRGPPTYNEHITKRVASSPAPPEGPSHPREPS 
VICCKGNLVKESGTEHHRGPSTSRSSPNKRGPPTYNEHITKRVASSPAPPEGPSHPREPS 
71 CCKGNLVKESGTEHHRGPSTSRSSPNKRGPPTYNEHITKRVASSPAP PEGPSHPREPS 
VICCKGNLVKESGTEfflHRKPSTSRSSPNKRGPPTYNEHITKRVASSPAPPEGPSHPREPS 
VICCKGNLVKESGTE§HRaPSTSRSSPNKRGPPTYNEHITKRVASSPAPPEGPSHPREPS 
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spjp 



TPHRYR 
TPHRYR 
TPHRYR 
TPHRYR 
TPHRYR 
TPHRYRi 
TPHRYR! 



EGRTELRRDKSPGRPLEREKSPGRMLSTRRERSPGRLFEDSSRGRLPAGAVR 
EGRTELRRDKSPGRPLEREKSPGRMLSTRRERSPGRLFEDSSRGRLPAGAVR 
EGRTELRRDKSPGRPLEREKSPGRMLS TRRERS PGRLFEDS SRGRLPAGAVR 
EGRTELRRDKSPGRPLEREKSPGRMLSTRRERSPGRLFEDSSRGRLPAGAVR 
EGRTELRRDKSPGRPLEREKSPGRMLSTRRERSPGRLFEDSSRGRLPAGAVR 
ggEGRTELRRDKSPGRPLEREKSPGRMLSTRRERSPGRLFEDSSRGRLPAGAVR 

SSegrtelrrdkspgrplerekspgp^ilstrrerspgrlfedssrgrlpagavr 
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20 Tables 3G-K list the domain description from DOMAIN analysis results against 

NOV3b. This indicates that the NOV3 sequence has properties similar to those of other 
proteins known to contain this domain. 



Table 3G Domain Analysis of NOV3b 

gnl | Pfaml pf atn007BO , CNH, CNH domain. Domain found in NIKl-like kinase, 
mouse citron and yeast ROM1, R0M2. Unpublished observations (SEQ ID 
NO:71) 

CD-Length =304 residues, 39.7% aligned 
Score = 238 bits (607), Expect = 2e-63 
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Query: 


1619 


Sb j Ct : 


2 


Query: 


1675 


Sbjct : 


62 


Query: 


1732 


Sbjct: 


120 


Query: 


1783 


Sb j Ct : 


179 


Query: 


1842 


Sbjct: 


235 


Query : 


1902 


Sbjct: 


293 



Lil'UM Uiurrowy--vvjjvuJ.aaa« xn^i * ^» " JJJ -"' ~ «~ ~- — 

||+ +111111111 II +1 + +1 II+++++ llll* 

TAKOJHPITCTJUCNLLVGTEEGLYVIiIffiSW^^ 61 

GB ERM1CLVDVKKVKQSIAQSHC1PAQPDI SPMI FEAVKGCHLFGAGKIEHGIiCI CAA 1731 

|+ | | +++ | +| +| + ++ I I llll II + I +111 

GKKPYLYAHPLSGLRE -KEMjGSARLVIRKNVWVK- IEDVKGCHLF&WNGKRItiFIiCAA 119 



+11 I +1 II 



I I +1 1+ 



1 + 



+ 1 



+1 llll 



111 + 



llll II +1 III llll 11+11+ I + Ml 

EESRKPILTWEFMPEYFAYHEPYLLAFHSNGIEIRSIETGELU2ELRDR- -EARKIRVLG 292 



I I +11 

S--SDRKILVSSSP 304 
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Table 3H Domain Analysis of NOV3b 

gnl ] Smart 1 smart 00220 , SJTKc, Serine/Threonine protein kinases, 
catalytic domain; Phosphotransferases. Serine or threonine -specific 
kinase subfamily. (SEQ ID NO: 72) 
CD-Length a 256 residues, 100.0% aligned 

Score ■ 230 bits (587), Expect » Se-61 
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15 



20 



Query: 


97 


Sbjct: 


1 


Query: 


157 


Sbjct: 


60 


Query: 


217 


Sbjct: 


119 


Query: 


277 


Sbjct: 


173 


Query: 


337 


Sbjct: 


233 



FEVRSLVGCGHFAEVQVVREKATGDIYAM^^ 156 

+ 1 + ++1 11+1+ 1+1 II 1+11+11+ I +++ 111*1 
YELLEVLGKGAFGKVYIiARDKXTGKLVAIKVIKKE 59 



i +i m + until mi ii + +i i+ +n +++ 1+ +i i 

IVKLYDVFEDDDKLYLVMEYCEGGDLFDLLKKR- GRIiSBDEARFYAEQILSALEYLHSQG 118 
YVHRD I KPENILVDRTGHI KLVD FGS AAKMNSNKVNAKLP IGTPD YMAPEVLTVMNGDGK 276 

+III+IIIIII+I 11+11 III I +++I +III+IIIIIII 

I IHRDLKPEN ILLDS DGHVKLAD FGIiAKQLD SGGTLLTTFVGTPE YMAP EVLL G 172 

GTYGLDCDWVi SVGVI AYEMI YGRS PFAEGTS ART FNNI MNFQRFLKFPDDPKVS SDFLDL 336 

II I ll+lll 11+ 1+ II + I + +1 + II 

KGYGKAVDIWSLGVILYELLTCKPPFPGDDQLLALFIOaGKPPPPFPPPEWKISPEAKDIj 232 

IQSLLC-GQKERLKFEGLCCHPFF 359 

i+ ii ++ii i mi 

I KKLLVKDPE KRLTAEEALEHP F F 256 



Table 31 Domain Analysis of NOV3b 

gnl | Smart 1 smart 0 0036 , CNH, Domain found in NIKl-like kinases, mouse 
citron and yeast ROM1, ROM2; Unpublished observations. (SEQ ID 
NO:73) 

CD-Length a 301 residues, 99.7% aligned 
Score = 226 bits (577) , Expect = 3e-60 
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Query: 


1619 


Sbjct: 


2 


Query: 


1675 


Sbjct: 


62 


Query: 


1732 


Sbjct: 


120 


Query: 


1783 


Sbjct: 


179 


Query: 


1842 


Sbjct: 


232 


Query: 


1902 


Sbjct: 


290 



I + "11111111111+ +1+1 I II+++++ 1111 + 

TAKMNHPITQ^KILLVGTEEGLYVIiNISDQHGTIiEKLIGRRSVTQIWVIiEElJHVIiLMIS 61 



i++ i i + + 1 +i +i + ++ iiiiii + i +i i 

GKKPQLYSHPLSALTE - KDALGSARLVIRKNVLTK- IPDVKGCHLCAWNGKRILFLCHA 119 

MPSKWIL-HXNENI.SKyCIR KEIETSEPCSCIHFTHY- - -SILIGTHKFYEIDM 1782 

+ | | 1+| || +1 + + I I++I 1+ 

LQSSVVLI^TiXNPIiKKFKLFKSKPLI^>LISPVPVFVEI,VSSSFELPGICIGSDX-NGGDV 178 



1+ + I I II II II 

VQFH-QSLVSKEDLSLPFLSEETSSKPISWQVP- 



+1 111+ IIIIII+ I 

-ADELLLCYDEPGVFWLYGM 231 



Mil I I +1 +111 III I I +1+ +1 I I II 

RRSRNPILHWEFMPESPAYHSPYLIiAPHDNGIEIESIKTGELLQEIiADR--KTRKIRUjG 289 



I I l+ll 
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Table 3 J Domain Analysis of NOV3b 

(SEQ ID NO: 74) 



gnl | Pf am)pf am00069 , pkinase, Protein kinase domain 
CD-Length = 256 residues, 100.0% aligned 
Score * 189 bits (481) , Expect = le-48 



10 



15 



20 



Query: 


97 


Sb j ct : 


1 


Query: 


157 


Sbjct: 


59 


Query : 


217 


Sbjct: 


119 


Query : 


276 


Sbjct: 


176 


Query: 


335 


Sbjct: 


231 



FEVRSLVGCCTFAEVQVVREKAITGDIYAAfK^^ 156 

+ 1+ +1 I I +1 +1 IN I+I++II+I I 1 I 111 + 1 

YELGEKLGSGAFGKVYKGKHKDTGEIVAIKILKKRSL — SEKKKRFLREIQILRRLSHPN 58 
I PQLQYAFQDKNHLYLVMEYQPGGDLLSLLNRYEDQLDE^IQFY 216 

I +1 I++ +II1IIIII INI II II + +++ 1 I ,„ 

IVRLLGVFEEDDHLYLVMEYMEGGDLFDYLRRNGLLLSEKEAKKIALQILRGLE^ 118 

YVHRDI KPENILVDR TGHI KL VDFGSAAKMNS -IHCVNAKIiPIGTPDYMAPEVLTVMNGDG 275 

Mll + llllll + l I I III I I I ++ +111 + 1111111 I I c 
IVHRDLKPENILLDENGTVKIADFGLARKLESSSYEKLTTFVGTPEYMAPEVL EGRG 175 

KGT YGLDCDWWS VGVI AYEM I YGRSPF - AEGTSARTFNNIMNFQRFLKFPDDPKVSSDFL 334 

I I 11+111 II++ 1+ II I +111 I++ 
YSSKVDVWSLGVILYELLTGKLPFPGIDPLEELFRIKERPRLRLPLP- - PNCSEELK 230 

DLIQSLLCGQ-KERLKFEGLCCHPFF 359 

III* I **\ 11*1 

DLIKKCLNKDPBKRPTAKHILNHPWP 256 



35 



40 



Table 3K Domain Analysis of NOV3b 

gnl 1 Smart ] smart 0 02 19 , TyrKc, Tyrosine kinase, catalytic domain; 
Phosphotransferases. Tyrosine- specific kinase subfamily. (SEQ ID 
NO:75) 

CD-Length * 258 residues, 95.0% aligned 
Score « 91.7 bits (226), Expect « 4e-19 



• ^ v ^ GCGHFAEVQVVREKATGDIYAMKV^^ 1^2 

25 ^ * II I M 11+ +1 I I 1+ I I ++ + I I +1 

GEGAFGE VYKGTLKGKGGVEVEVAVKTLKEDAS EQQ I EEFLREARLMRKLDHPNI VKLLG 67 

AFQDKNHLYLVMEYQPGGDLLSLLNRYEDQLDENLIQFYIjAELI - LAVHSVHLMGYVHRD 221 

++ I +1111 lllll I++ + II + + + IHI 

30 Sbjct: 68 VCTEEEPLMIVMEYMEGGDLLDYLRKNRP 127 

IKPENILVDRTGHIKLVDFGSAAKMNSNKVNAKLPIGTPD- - YMAP E VL TVMNGDGKGT Y 279 

1 || +1+ III I + + I +1111 I I + 

LAAI^CLVGENKTVKI ADFGLARDLYDDD YYRKKKS PRLPIRWMAP ESLK -DGKF 181 

GLDCDWWSVGVIAYEMI - YGRSPFAEGT SARTFNN I MNFQRFLKF PDDPKVS SDFLDLIQ 338 

I II 11+ +1 111+ ++ 1 + 1+ I +11+ 
TSKSDVWSFGVLLWEIFTLGESPYPGMSNEEVLEYLKKGYRIjPQPPNCP DEIYDLML 238 

SLLCGQ KERLKFE 351 

I ++I I 

Q - - CWAEDPEDRPTFS 252 



Query: 


104 


Sbjct: 


8 


Query: 


163 


Sbjct: 


68 


Query: 


222 


Sbjct: 


128 


Query: 


280 


Sbjct: 


182 


Query : 


339 


Sbjct: 


239 



Recent data shows the identification of a novel serine/threonine kinase belonging to the 
45 myotonic dystrophy kinase family (DiCunto et al. Eur J Immunol 2000 Dec;30(12):3403-10.). 
The kinase can be produced in at least two different isoforms: a approximately 240-kDa 
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protein (Citron Rho-interacting kinase, CRIK), in which the kinase domain is followed by the 
sequence of Citron, a previously identified Rho/Rac binding protein; a approximately 54-kDa 
protein (CRIK-short kinase (SK)), which consists mostly of the kinase domain. CRIK and 
CRIK-SK proteins are capable of phosphorylating exogenous substrates as well as of 
5 autophosphorylation, when tested by in vitro kinase assays after expression into COS7 cells. 
CRIK kinase activity is increased several fold by coexpression of costitutively active Rho, 
while active Rac has more limited effects. Kinase activity of endogenous CRIK is indicated by 
in vitro kinase assays after immunoprecipitation with antibodies recognizing the Citron moiety 
of the protein. When expressed in keratinocytes, full-length CRIK, but not CRIK-SK, 

10 localizes into corpuscular cytoplasmic structures and elicits recruitment of actin into these 
structures. The previously reported Rho-associated kinases ROCK I and U are ubiquitously 
expressed. In contrast, CRIK exhibits a restricted pattern of expression, suggesting that this 
kinase may fulfill a more specialized function in specific cell types. 

T cell receptor (TCR) engagement increases integrin-mediated adhesion to APC, 

15 resulting in the stabilization of the T cell. APC interaction and the close apposition of the two 
cell membranes. Engagement of either the TCR or CD3 chimeras with immobilized antibodies 
causes the rapid spreading of T cells in an integrin-independent fashion (Borroto et al. Eur J 
Immunol 1999 Nov;29(l l):3609-20). This effect concurs with the polymerization of the actin 
cytoskeleton and is dependent on the integrity of the immunoreceptor tyrosine-based 

20 activation motifs of the CD3 subunits. Expression of a dominant negative mutant of Rho A, as 
well as the Rho-specific inhibitor C3 toxin, abolished TCR-induced spreading. In contrast, 
constitutively active or dominant negative forms of Rac and Cdc42 did not affect cell . 
spreading. Signals emanating from the TCR can directly induce T cell spreading, 
independently of integrins, and via a Rho-dependent reorganization of the actin cytoskeleton. 

25 Motile lymphocytes adopt a polarized morphology with different adhesion molecules 

(ICAM, CD43 and CD44) and ERM actin-binding proteins concentrated on the uropod, a 
slender posterior appendage with important functions in cell-cell interactions and lymphocyte 
recruitment. The role of Rho family of GTPases (Rho, Rac and Cdc42) in the control of 
lymphocyte polarity and migration has been studied by analyzing the effects of exogenously 

30 introduced Rho GTPase mutants. Transfection of T cell lines that constitutively display a 

polarized motile morphology with activated mutants of Rho A, Racl and Cdc42 impaired cell 
polarization. A guanosine nucleotide exchange factor for Rac, Tiam-1, induced the same 
effect as activated Racl . Conversely, dominant negative forms of the three GTP-binding 
proteins induced a polarized phenotype in constitutively round-shaped T cells with 
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redistribution of ICAM-3 and moesin to the uropod in an integrin-dependent manner. On the 
other hand, overexpression of dominant negative Cdc42 and activated mutants of all three Rho 
GTPases significantly inhibited SDF-lalpha-induced T cell chemotaxis. Together, these data 
demonstrate that Rho GTPases Tegulate lymphocyte polarization and chemokine-induced 
5 migration, and underscore the key role of Cdc42 in lymphocyte directional migration. 

Activated Rho GTPases trigger distinctive kinase cascades. In particular, ROCK binds 
to Rho, and its kinase activity is moderately stimulated by this association. The citron 
molecule (Madaule et al., 1995), a specific interactor of Rho and Rac, shares a significant 
degree of structural homology with ROCK; however, its lack of a kinase domain raised the 

10 question of its biologic function. By PCR of a mouse primary keratinocyte cDNA library, Di 
Cunto et al. (1998) identified a novel serine/threonine kinase, CRIK (citron Rho-interacting 
kinase), belonging to the myotonic dystrophy kinase family. CRIK can be expressed as at least 
2 isoforms, one of which encompasses the previously reported form of citron in almost its 
entirety. The long form of CRIK is a 240-kD protein in which the kinase domain is followed 

15 by the sequence of citron. The short form, CRIK-SK (short kinase), is an approximately 54- 
kD protein that consists mostly of the kinase domain. CRIK and CRIK-SK proteins are 
capable of phosphorylating exogenous substrates as well as of autophosphorylation, when 
tested by in vitro kinase assays after expression into COS-7 cells. CRIK kinase activity is 
increased several-fold by coexpression of constitutively active Rho, while active Rac has more 

20 limited effects. Kinase activity of the endogenous CRIK is indicated by in vitro kinase assays 
after immunoprecipitation with antibodies recognizing the citron moiety of the protein. When 
expressed in keratinocytes, full-length CRIK, but not CRIK-SK, localizes into corpuscular 
cytoplasmic structures and elicits recruitment of actin into these structures. The previously 
reported Rho-associated kinases ROCK1 and ROCK2 are ubiquitously expressed. Northern 

25 blot analysis of mouse tissues revealed a restricted pattern of expression limited to 

.keratinocytes, brain, spleen, lung, kidney, and an especially strong signal in testis. No 
expression was detectable in heart, liver, or skeletal muscle. The CRIK protein contains a 
kinase domain, a coiled-coil domain, a leucine-rich domain, a Rho-Rac binding domain, a zinc 
finger region, a pleckstrin homology domain, and a putative SH3-binding domain. Di Cunto et 

30 al. (1998) reported cloning the human homolog of the CRIK kinase domain. They stated that 
the human homolog of citron is contained within a PAC clone (GenBank GENB ANK 
AC002563) mapping to chromosome 12q. By screening size-fractionated human brain cDNA 
libraries for cDNAs encoding proteins larger than 50 kD, Nagase et al. (1 999) identified CRIK 
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as cDNA KIAA0949 (GenBank GENBANK AB023166). Di Cunto et al. (1998) mapped the 
human CRIK gene to chromosome 12q24. l-q24.3. 

Di Cunto et al. (2000) generated mice deficient in citron kinase by targeted disruption. 
Citron-K -/- mice grow at slower rates, are severely ataxic, and die before adulthood as a 
5 consequence of fatal seizures. Their brains display defective neurogenesis, with dramatic 
depletion of microneurons in the olfactory bulb, hippocampus, and cerebellum. These 
abnormalities arise during development of the central nervous system due to altered 
cytokinesis and massive apoptosis. Di Cunto et al. (2000) concluded that citron-Kis essential 
for cytokinesis in vivo, in specific neuronal precursors only. Moreover, they suggested a 
10 novel molecular mechanism for a subset of human malformation syndromes of the central 
nervous system. 

The disclosed NOV3 nucleic acid of the invention encoding a RHO/RAC-interacting 
citron kinase -like protein includes the nucleic acid whose sequence is provided in Table 3 A or 
3C or a fragment thereof. The invention also includes a mutant or variant nucleic acid any of 

15 whose bases may be changed from the corresponding base shown in Table 3A or 3C while still 
encoding a protein that maintains its RHO/RAC-interacting citron kinase -like activities and 
physiological functions, or a fragment of such a nucleic acid. The invention further includes 
nucleic acids whose sequences are complementary to those just described, including nucleic 
acid fragments that are complementary to any of the nucleic acids just described. The 

20 invention additionally includes nucleic acids or nucleic acid fragments, or complements 

thereto, whose structures include chemical modifications. Such modifications include, by way 
of nonlimiting example, modified bases, and nucleic acids whose sugar phosphate backbones 
are modified or derivatized. These modifications are carried out at least in part to enhance the 
chemical stability of the modified nucleic acid, such that they may be used, for example, as 

25 antisense binding nucleic acids in therapeutic applications in a subject. In the mutant or 

variant nucleic acids, and their complements, up to about 10% percent of the bases may be so 
changed. 

The disclosed NOV3 protein of the invention includes the RHO/RAC-interacting 
citron kinase -like protein whose sequence is provided in Table 3B or 3D, The invention also 
30 includes a mutant or variant protein any of whose residues may be changed from the 

corresponding residue shown in Table 3B or 3D while still encoding a protein that maintains 
its RHO/RAC-interacting citron kinase -like activities and physiological functions, or a 
functional fragment thereof, hi the mutant or variant protein, up to about 13% percent of the 
residues may be so changed. 
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The protein, similarity information, expression pattern, and map location for the 
RHO/RAC-interacting citron kinase-like protein and nucleic acid (NOV3) disclosed herein 
suggest that NOV3 may have important structural and/or physiological functions characteristic 
of the citron kinase-like family. Therefore, the NOV3 nucleic acids and proteins of the 
5 invention are useful in potential diagnostic and therapeutic applications. These include 

serving as a specific or selective nucleic acid or protein diagnostic and/or prognostic marker, 
wherein the presence or amount of the nucleic acid or the protein are to be assessed, as well as 
potential therapeutic applications such as the following: (i) a protein therapeutic, (ii) a small 
molecule drug target, (iii) an antibody target (therapeutic, diagnostic, drug targeting/cytotoxic 

10 antibody), (iv) a nucleic acid useful in gene therapy (gene delivery/gene ablation), and (v) a 
composition promoting tissue regeneration in vitro and in vivo. 

The NOV3 nucleic acids and proteins of the invention are useful in potential diagnostic 
and therapeutic applications implicated in various diseases and disorders described below. For 
example, the compositions of the present invention will have efficacy for treatment of patients 

15 suffering from asthma, arthritis, psoriasis, diabetes, and IBD, which require activated T cells, 
as well as diseases such as systemic lupus erythematosus that involve B cell activation, 
Autoimmune disease, Renal artery stenosis, Interstitial nephritis, Glomerulonephritis, 
Polycystic kidney disease, Renal tubular acidosis, IgA nephropathy, Hypercalceimia, Lesch- 
Nyhan syndrome, Von Hippel-Lindau (VHL) syndrome , Alzheimer's disease, Stroke, 

20 Tuberous sclerosis, hypercalceimia, Parkinson's disease, Huntington's disease, Cerebral palsy, 
Epilepsy, Multiple sclerosis, Ataxia-telangiectasia, Leukodystrophies, Behavioral disorders, 
Addiction, Anxiety, Pain, Neuroprotection, Endocrine dysfunctions, Obesity, Growth and 
Reproductive disorders Hemophilia, hypercoagulation, idiopathic thrombocytopenic purpura, 
allergies, immunodeficiencies, transplantation, Lymphaedema, Hemophilia, Hypercoagulation, 

25 Idiopathic thrombocytopenic purpura , Immunodeficiencies, Graft vesus host, Hirschsprung's 
disease, Crohn's Disease, Appendicitis Inflammatory bowel disease, Diverticular disease, 
and/or other pathologies. The NOV3 nucleic acid, or fragments thereof, may further be useful 
in diagnostic applications, wherein the presence or amount of the nucleic acid or the protein 
are to be assessed. 

30 NOV3 nucleic acids and polypeptides are further useful in the generation of antibodies 

that bind immunospecificaUy to the novel substances of the invention for use in therapeutic or 
diagnostic methods. These antibodies may be generated according to methods known in the 
art, using prediction from hydrophobicity charts, as described in the "Anti-NOVX Antibodies" 
section below. For example the disclosed NOV3 protein have multiple hydrophilic regions, 
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each of which can he used as an immunogen. In one embodiment, contemplated NOV3 
epitope is from about amino acids 1 to 20. In another embodiment, a NOV3 epitope is from 
about amino acids 40 to 45. In additional embodiments, NOV3 epitopes are from about amino 
acids 1 10 to 150, from about amino acids 210 to 300, from about amino acids 410 to 900, from 
5 about amino acids 950 to 1200, from about amino acids 1250 to 1300, from about amino acids 
1310 to 1450, from about amino acids 1490 to 1520, from about amino acids 1650 to 1680, 
from about amino acids 1800 to 1 820, from about amino acids 1900 to 1920 and from about 
amino acids 1980 to 2053. This novel protein also has value in development of powerful 
assay system for functional analysis of various human disorders, which will help in 
1 0 understanding of pathology of the disease and development of new drug targets for various 
disorders. 



NOV4 

A disclosed NOV4 nucleic acid of 5691 nucleotides (designated CuraGen Acc. No. 
1 5 105827550_EXT) encoding a novel Plexin-like protein is shown in Table 4A. An open 

reading frame was identified beginning with an ATG initiation codon at nucleotides 1-3 and 
ending with a TGA codon at nucleotides 5683-5685. A putative untranslated region 
downstream from the termination codon is underlined in Table 4A, and the start and stop 
codons are in bold letters. 

20 



Table 4A. NOV4 Nucleotide Sequence (SEQ ID NO:12) 

ATGA^GCCATGCCCTGGAACTGGACCTGCCTTCTCTCCCACCTCCTCATGGTGGGC^TGGGCrCCTCCA 
CTTTGCTCACCCGGCAGCCAG 

CGCO^GGGTTTCAATCACCTGGTGGTGGATGAGAGGA 

ATTTACAAGCTCTCCAGCGACCTGAAGGTCTTGGTGA 

AGTGTTACCCACCCOGCATCGTCCAGACCTGCAA^ 

GCTCCTCATAGACTACAAGGAa^ACAGGCTGATTGCCTGTGGGAGCCTGTACCTJlGGCATCTGCAAGCTG 

CTGAGGCTGGAGGACCTCTTCAAGCTGGGGGAGCCT 

ACGAGAGCGGCTCAGTCTTTGGAGTGATCGTCTCCTACAGCAAC 

GGCAGTGGATGGGAAGCCCGAGTATTTTCCCACCATCT CCAGC CGGAAACTGACCAAGAACTCTGAGGCG 
GATGGCATGTTCX^GTACGTCTTCCATGATa^GXTCGTGGCCTCGATGATTAAGATCCCTTCGGACACCT 
TCACCATCATCCCTti^CTTTGATATCTACT^ 

GACCCTCCAACCTGAGATGGTGTCTCCACCAGGCTCCACCACGAAGGAGCAGGTGTA 

GTGAGGCTTTGC^AGGAGGACACAGCCTTCAACTCCTA'TGTAGAGGTGCCCATTGGCTGTGAGCGCAGTG 

GGGTGGAGTACCGCCTOCTGCAGGCTGCCrAGCTGTCp^GCGGGGGCCGTGCTTGGCAGGACCCTTGG 

AGTCCATCCAGATGATGACCTGCTCTTCACCGTCTTCTCCAAGGGCCAGAAGCGGAAAATGAAATCCCTG 

GATGAGTCGGCCCTGTGC^TCTTCA.TCTTGAAGCAGATAAATGACCGCATTAAGGAGCGGCrrGCAGTCTT 

GTTACCGGGGCGAGGGCACGCTGGACCTGGCCTGGK7TCAAG 

CTTAACCATTGACGATAACTTCTGTGGCCTGGACATGAATGCTCCCCTGGGAGTGTCCGACATGGTGCGT 
GGAATTCCCGTCXTC^CGGAGGACAGGGACCGCArGACGTCTGTCATCGCATATGTCTAC^GAACCACT 
CTCTGGCCTTTGTGGGCACCAAAAGTGGCMGCTCAAGAAGATCCGGGTGGATGGACCCAGGGGCmCGC 
CCTCCAGTATGAGACGGTGCAGGTGGTGGAC CCCGGCCCAGTCCTC CGGGATATGGCCT TCTCCAAGGAC 
CACGAGCAACTCTACATCATGTCAGAGAGGCAGCTCACCAGAGTCCCTGTGGAGTCCTGTGGTGAGTATC 
AGAGCTGCGGCGAGTGCCTTGGCTCAGGCGACCCCCACTGTGGCTGGTGTGTGCTGCACAACACGTGCAC 
CCGGAAGGAGCGGTGTGAGCGGTCCAAGGAGCCCCGCAGGTTTGCCTCGGAGATGAAGCAGTGTGTCCGG 
CTGACGGTCCATCCCAACAATATCT CCGTCT CTCAGTACAACGTGC TGCTGGTC CTGGAGACGTACAATG 
TCCCGGAGCTGTCAGCTGGCGTCAACTGCACCTTTGAGGACCTGTCAGAGATGGATGGGCTGGTCGTGGG 
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CAATCAGATC CAGTGCTACTCC CCTGCAGC CAAGGAGGTGCCCCGGATCAT CACAGAGAATGGGGACCAC 
C&TGTCGTACAGCTTCAGCTCAAATC7VAAGGAGA 

ACAATTGCAG CGTCCACAATTCGTGCCTGT CCTGCGTGGAGAGTCCATACCGCTGCCACTGGTGTAAATA 

CCGGCATGTCTGCACCCATGACCa^GACCTGCTCCrTO^GGAAGGCCGAGTGAAGCTGCCCGAGGAC 

TGCCCCCAGCTGCTGCGAGTGGACAAGATC CTGGTGCCCGTGGAGGTGATCAAGCCTATCACGCTGAAGG 

CCAAGAACCTCCCCCAGCCCCAGTCTGGGCAGCGTGGCTACGAATGCATCCTCAACA 

GCAGCGAGTGCCCGCCCTGCGCTTCAACAGCTCCAGCGTACAGT^ 

GGGATGGAGATCAACAACCTGCCCGTGGAGTTGACAGT<^^ 

CAGCTCAGAATAAAGTTCACCTCT^CAAGTGTGGAGCCATC^ 

TGACC&GACTTCGCATGTGGCTGIGITC 

CA.GGAGAGCCAGTGGCTGGAGCrGTCTGGTGCCAAAAGCAAGTGCACAAACCCCCGCA 

TCCCGGTGACAGGCCCCC!GGGAAGGGGGCACCAAGGTCACT 

TCGCGACATCGCCTCCCATGTCAAGGTTGCTGGCGTGG^ 

GCAGAACAGATCGTGTGTGAGATGGGGGAGGCCAAGCCC^ 

TGGCTGTGTGTCGGCCTGAATTCATGGCCCGGTCCTCIACAGCTCTATTACTTC^ 

AGATCTGAAGCCCAGCCGGGGGCCCATGTCCGGA^ 

GO^GAAGCAACGTGGTGGTGATGTTTGGAAAGCAGCCCTGTCT^ 

TTGTCTGCAACACCACATCCTCAGATGAGGTGCTA 

GATCCACCAGGACCTGGTCTTTCAGTATGTGGA^ 

ATTGTCAGTGGAAACACACCC^TCGCCGTATGGGG 

GTGCCAAGCATGJGAGGGAAGGAOC^CATCAATAT^ 

GGOSCCCGCCCTCGCTCTCGGTCOTGACC^ 

ATCCTGGACAACGTCCAGTCCCTGCTCATCCTCAACAAGACCAACTTC^ 
TTGAGGCCTTTG&TCCCTCAGGAATCCTGGAGCT 
CCTGATCCCGCCTGTGGCTGGGGGCAACGTGAAGCTGAACTAC^ 
ACCGTGACCGTGTCAGATGTCCAGCTGCTCTGCGAGTCCCCCA^ 

CCCGTGTCGGTGGC^TGGAGTACTCCCCGGGGATGGTGTACAT'TGCCCCGGACAGCCCGCTCAGCCrGCC 

CGCCATCGTCAGCATCGCAGTGGCTGGCGGCCTCCTCATCATTTTCATCGTGGCCGTGCTCAT 

AAACGCAAGTCCCGCGAAAGTGACCTCACGCTGAAGC^ 

GTGTGGCCCTGGAGTGCAAGGAAGCCTTTGCCGAGCTGCAGACGGACATCCATGAGCTGACC^GTGACOT 
GGATGGAGCCGGGATTCCGTTCCTGGACTATAGAACOT 

GACCACOTGTCCTCCGGGACCTTGAGGTCCCGGGCTACCGGCAGGAGCGTGTGGAGAAAGGCCTGAAGC 

TCTTCGCCCAGCTCATCAACAACAAGGTGTTCCTGCTGTCCTTCATCCGCACGCT^ 

CITCTCCATGCGCGACCGTGGCAACGTGGCCTCACTCATCATGACCGTGCTGC^ 

GCCACTGATGTGCTGAAGCAGCTGCTGGCCGACCT 

AGCTGCTGCTCAGGAGXSACTGAGTCAGTGGCT^ 

CAAGTTCCT CAAGGAGTGTGCTGGGGAGCCCCT CTTCTCCCTGTTCTGTGCCATCAAGCAGCAGATGGAG 

AAGGGCCCCATTGACGCCATraCGGGCGAGGCCCGCTACT^ 

AGATTGACTACAAAACCCTGGTCCTGAGCTGTGT^ 

AAAGAT CCTCAACTGTGACACCATCAC TCAGGT CAAGGAGAAGAT T CTGGATG CCAT CT T CAAGAATGTG 
CCTTGCTCCCACCGGCCCAAAGCTGC^GATATGGA^ 
TCTTGCAGGATGAAGACATCACCACCAAGArTGAGAATGATTGGAAGC 
CCAGGTGCCAGATGGTTCCGTX3GTGGCATTA 

TCCACCGTC T CCAGGACCTCAGCAAGTAAATATGAAAACATGATCCGGTACACGGGCAGC CCCGACAGC^ 
TCCGCT(^CGGACACCTATGAT(^CTCCTGACCTGGAGAGTGGAGTCAAGATGTGGCACCTAGTGAAGAA 
CCACGAGCACGGAGACCAGAAGG!AGGGGGACCGGGGGAGCAAG^ 

CTCCTGGCCACTAAGGGCACACTGCAGAAGTTTGTGGATGACCTCTTTGAGACCATCTTCAGCACGGCAC 

ACCGTGGCTCTGCCCTGCCCCTGGCCATCAAGTAC^TGTTTGACTTCCTGGATGAGCAGGCTGATAAACA 

TGGCATTCATGACCCGCACGTCCGCC^TACCTGG^ 

ATGATCAAGAACCCGCAGTTTGTGTTTGACATCCATAAGA^ 

TGGCTCAGACCTTCATGGACTCTTGCTCCACG^ 

GCTGCTGTATGCCAAGGACATCCCCAGCTACA^ 

ATGCCAGCGATCAGCGACCAAGACATGAACGCATACCTGGCT 

TCAACACCATGAGTG CACTCTCAGAGATCTTCTCCTATGTGGG CAAATACAGCGAGGAGATCCTTGGACC 

TCTGGACCACGATGACCAGTGTGGGAAGCAGAAACTGGCCT^ 

AGCTTAGACAGCTQ AAATAAA 



The nucleic acid sequence of NOV4, localized on chromosome 7, has 4004 of 5567 
bases (71%) identical to a plexin-2 mRNA from mouse (GENBANK-ID: D86949) (B = 0.0). 

A NOV4 polypeptide (SEQ ID NO: 1 3) encoded by SEQ ID NO: 12 is 1 896 amino acid 
5 residues and is presented using the one letter code in Table 4B. Signal P, Psort and/or 

Hydropathy results predict that NOV4 has no signal peptide and is likely to be localized at the 
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plasma membrane with a certainty of 0.46. In other embodiments, NOV4 may also be 
localized to the endoplasmic reticulum (membrane) with a certainty of 0.1000, the 
endoplasmic reticulum (lumen) with a certainty of 0.1000, or the outside with a certainty of 
0.1000. 



Table 4B. NOV4 protein sequence (SEQ ID NO:13) 

MKAMPWNWTCLLSKLLMVGMGS STUjTRQPAPLS QKQRS FVTFRGEPAEGFNHLWDERTGHI YLGAVNRI YKL 
S SDLKVL VTHETCGPDEDNPKC YPPRIVQTCOT ID YKENRL I ACGSLYQGI CKLIiRLEDIjFK 

IXJEPYHKKEimjSGVNESGSVFGVIVSYSNIiDDKbFI^^ 

VASMI KI P SDTFT 1 1 PDFDI YYVYGFS S GNFVYFIjTIjQPEMVS PPGSTTKEQVYTS KLVRLCKEDTAFNS YVEV 
PI GCERSGVKYRLLQAAYIjSKAGAVIjGRTLGVHPDDDLL FTVFSKGQKRKMKSLDES AIiCI fi lkqindri ker 

lqs cyrgegtldlawlkvkdi pcs s allti ddnf cgldmnap lgvsdmvrgipvftedrdrmtsvl ayvyknhs 
iafvgtksgklkkirvdgprgnalqyetvqv^ 

OjGSGDPHCGWCVLHNTCTRKERCERSKEPRRFASEMKQ^^ 

CTFEDL SEMEX3L WGNQI QCYS PAAKEVPRI ITENGDHHWQLQLKSKETGMTFAS TSFVP YNCS VHNS CL SCV 
ES P YRCHWCKYRHVCTHDPKTCSFQEGRVKIiPED CPQLLRVDKILVP VEVI KP ITL KAKNL PQPQS GQRGYECI 
HtflQGSEQRVPAIAFTJSSSVQCQOTSYSYEGMEIB^ 
LKADPDFACGWCQGPGQCTLRQHCPAQESQWLELSG&KSK^ 

DI ASHVKVAGVECS PLVDGYI PAEQIVCEMGEAKPSQHAGFVEI CVAVCRP EFMARS SQIjTY^ MTLTLSDIiKPS 
RGPMS GGTQW ITGTNLNAGSNVVVM FGKQPCIjFHRRS P S Yl VC^TTSSDEVLEMKVSVQVDRAKIHQDIjVFQ Y 
VEDPTT VRI EPEWS I VSGNTP IAVWG THLDLIQNPQ I RAKHGGKEHINI CEVLNATEMTCQAPALAIiGPDHQSD 
LTERPEEFGFILDNVQSLLILNKTNFTYYPNPVFEAFGP^^^ 

VGEKP CrVTVSDVQLLCE SPNLI GRHKVMARVGGMEYS PGMV YIAPDS PL SLPAI VS I AVAGGLLI I FI VAVLI 
AYIOIKSRESDLTLKRLQMQMDNLESRVALEC^ 

PVLRDLEVPGYRQERVEKGLKLFAQLINinCVFIiL SF I RTIjES QRS F SMRDRGNVAS LIMTVLQSKIjE YATDVLK 
QLLADL I DKNLE S KNHPKLIjLRRTESVAEKMLTIIWFTFLL YKFLKECAGEPLF sl f caikqqmekgp idai tge 
ARYSLSEDKLIRQQIDYKTLVLSCVSPDNANSPEVPV^ 

WRQGS garmi lqdedi ttki endwkrlntlahyqvpdgs WALVSKQWAYl^VNNS tvsrts askyenmi ryt 

GSPDSIjRSRTPMITPDLESGVKMWHLVKNHEHG^^^ 
AHRGSALPLAIKYMFDFLDEQADKHGIKDPHV^ 

TFMDS CSTSEHRLGKDSPSNKIjIjYAKDI PS YKNWVERYYSDIGKMPAI sdqdmnaylaeqsrmhmnefntmsal 
SEIFSYVGKYSEEILGPLDHDDQCGKQKIiAYKIiEQVITLMSLDSNK 



The full amino acid sequence of the protein of the invention was found to have 1263 of 
1857 amino acid residues (68%) identical to, and 1 501 of 1 857 amino acid residues (80%) 
similar to, the 1884 amino acid residue pIexin-2 protein from mouse (SPTREMBL-P70207) 
10 (E =0.0), and 364 of 801 amino acid residues (45%) identical to, and 520 of 801 amino acid 
residues (64%) similar to, the 2135 amino acid residue Human Plexin protein 
(patp:AAU00019) (E =2.6" 283 ). 

The disclosed NOV4 protein is expressed in at least the following tissues: fibroblast 
like synoviocytes (normal), fetal brain, adipose, microvascular endothelial cells-lung, 
1 5 thalamus, fetal cerebral cortex, temporal lobe, parietal lobe, fetal cerebellum, and testis. 
TaqMan expression data for NOV4 is shown below in Example 2. 

NOV4 also has homology to the amino acid sequences shown in the BLASTP data 
listed in Table 4C. 
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Table 4C. BLAST results for NOV4 


Gene Index/ 
Identifier 


Protein/ Organism 


Length, 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi|13649119|ref |XP 
010150.2) 


SEX gene [Homo 
sapiens] 


1871 


1121/184 
6 (60%) 


1413/1846 
(75%) 


o.o 


gi| 3413 888 |dbj |BAA3 
2308. 1| 


KIAA0463 protein 
[Homo sapiens] 


1963 


1270/187 
0 (67%) 


1508/1870 
(79%) 


0.0 


gi|2134135|pir| |I51 
553 


Plexin - African 
clawed frog 


1905 


1220/191 
5 (63%) 


1468/1915 
(75%) 


0.0 


gi 1 1442 4 63 9 1 gb | AAHQ 
9343.l|AAH09343 


Unkown (protein for 
IMAGE:4130636) 
(Homo sapiens] 


813 


641/810 
(79%) 


717/810 
(88%) 


0.0 


gi| 10047165 |dbj | BAB 
. 13376.1) 


KIAA1550 protein 
[Homo sapiens] 


593 


513/513 
(100%) 


513/513 
(100%) 


0.0 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 4D. 
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Table 4D ClustalW Analysis of NOV4 



NOV4 (SEQ ID NO:13) 



9i 

gi 
gi 



13649119|ref | XPJ)10150 . 2 | SEX gene [Homo sapiens] (SEQ ID NO:42) 



3413888 [dbj 
2134135|pir 
1442463 9 | gb 
sapiens] (SEQ ID NO: 45) 
6) gi | 10047165 | dbj | BAB13376 . 1 



BAA32308.1) KIAA0463 protein [Homo sapiens] (SEQ ID NO:43) 
1 151553 Plexin - African clawed frog (SEQ ID N0:44) 
AAH09343 .l|AAH09343 Unkown (protein for IMAGE : 413 0636) [Homo 



KIAA1550 protein [Homo sapiens] (SEQ ID NO: 46) 



N0V4 



gi 
gi 
gi 
gi 
gi 



13649119) 
3413888 | 
2134135 | 
14424639 | 
10047165 



N0V4 



gi 
gi 
gi 
gi 
gi 



13649119 
3413888 | 
2134135 I 
14424639 
10047165 



N0V4 



gi 
gi 
gi 
gi 
gi 



13649119 
3413888 | 
2134135 j 
14424639 
10047165 



N0V4 



10 



20 



30 



,|....|....|. 



40 



50 



gi 
gi 
gi 
gi 
gi 



13649119 | 

3413888) 

2134135) 

14424639) 

10047165 



GFGRLPDSELRAGRGASRRPQQPAAAEVDRAGTEGQTDVAELESCEGQPG 



60 



80 



100 



70 

....|....|....|....|....|....|....| 

mka^ipwnwtcllJ^^Kvgmgsstllt 

MP $Vqfj4LLLFLAVG - G 

KVEQMSTHItSRLLTAAPLSMEQRRPWPRALEV^ 

MUjHAERPLP FHLWll&iGS WIATGDG 



110 



120 



130 



140 



150 



' — 1 — I • - -jiU- • ■ I * — ' — I 

RQPAPLSQKQRS FVTFRGEPAEGFjtjHLVVDER'I jjfflpC YLG AVNRJC YKL S S D 
ALGNRPFRAFW- -TDTTIiTHLA^RVTGEVFV ^^VFKLAPNLTELR 
AAGMPQFSTFHSENRDWTFNHLTVSQGTGAVYV gAp^TRVYKLTGNLTIQV 
SP- - KI)FRTFTG--SDWSLTHLVV§2^ 



160 



17 0 



180 



190 



200 





ipdedngkcypprivqtcnepltt' 
inarcypHpsmr 1 

]KSCYpBLIVQPCSEVIlTI^• 

icypSpsvqscphgdi 1 



I D YAARRLVACGS 
jlDYSENRLLACGS 

;dysdnrliacgs 



210 



220 • 230 240 250 
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NOV4 



gi 
gi 
gi 
gi 
gi 



13649119 
3413888 | 
2134135] 
14424639 
10047165 



NOV4 



gi 
gi 
gi 
gi 



13649119 
3413888] 
2134135| 
14424639 
10047165 



NOV4 

gi 13649119 
gi 3413888) 
gi 2134135] 
gi 14424639 
gi 10047165 



NOV4 



gi 
gi 
gi 
gi 
gi 



13649119 
3413888 | 
2134135 | 
14424639 
10047165 



NOV4 


VHPDD1 


gi 


13649119] 


EDVLF 


gi 


3413888] 


DDVLFi 


gi 


2134135) 


EDILF* 


gi 


14424639 | 




gi 


10047165] 





N0V4 


gi 


13649119 | 


gi 


34138881 


gi 


2134135 1 


gi 


14424639) 


gi 


10047165] 



NOV4 


gi 


13 649119) 


gi 


3413888) 


gi 


2134135 1 


gi 


14424639) 


gi 


10047165] 



65 


W0V4 


PGPS 




gi 


13649119] 


SPII 




gi 


34138881 


SPII 




gi 


2134135] 


NAIjj 




gi 


144246391 




70 


gi 


10047165] 





lACgSIiYQGIC] 
IWQglCQFLRLD] 

asqBicqflrldi 




. — I — I -i-.-l.--l 

KKEHYLSGVNESGSjlFGVIVSYS 
iLS GAQEPDSMAGVIjtyJEQ GQGPS K 
S SVNKTGTMYGVIjVRS EGEDGK 
§LS SVNESGTMSGVlj^EVPNGQNK 



300 



260 270 280 290 

....|....|....|....|. A ..|....|....|....|....|....| 
NLDDKLF IATAVDGKPE YFPT3CS SRKLTKNS EADGM FAYVFHDEFVASMt 
LFVGTAVDGKSEYFPTLSSRKijlSDEDSADMFSLVYQDEFVSSQIKIPSD 
LFIGTAVDGKQDYFPTLSSRKIiPRDPESSAMLDYEIiHSDFVSSLIKIPSD 
LFVGTPIDGKSEYFPTLSSRK^GNEENAEMFGFVYQDEFVSSQLKIPSD 



310 320 

PSDTFTlijPDFDljXjYVYG 
[iYPAFDHYYIYGjjvSAS 
D VSHFDMF YI YG^AS< 

SKFPTFDDYYVYS&SS: 



330 



340 



350 




iSGNF^YFLgLSPEMVSPPE 

•lt|!qldB--BqtliiDta» 



STTKEQVYT 
EKFFTSKIV 
FIi^QPEgP^GVAINSAS DLF YTSRI V 
,T§QLD3-gLTSPDSlSEQFFTSKIV 



370 



380 



3 60 

....| | |....|....|.... 

SKLVRLC^ipSAFKSYVEVPIGCERSC^E 
RMCAGDS&F Y|d YVE FPI GCSWRGVE YEgjVQSA 
^CKDDpSfeHSYVSLPFGCTPJiGVEYRPLQAAYL 
RLCVDDPgF y||yVEFPI GCMKDGVEYP^IQDAYl 



400 



390 

- • I I • • - I 

kYLSKAGAVLGRTLG 
PGLLLAQALGVPAD 
PGDSLAQAFNITSQ 
PGKRLAKELGISER 




420 



430 



440 



450 



SQGQKNRASPPRQjfjlLCLFTLS: 
S KGQKQYHHPPDESALCA 
•SQGQKNRIKPPKEgVLCL: 




iSCYRG 
'SCYRGEGTL 
isCYQGEGNL 
CYRGDGKIi 



460 



470 



490 



egtldjjawlkvkdipcssalltiddnfcgld] 
alpwiSnkelpcintpmqingnfcglvlnq: 

3KDVQCTKAPVPIDDNFCGLDINQ: 
SLPWIflNKELGCINSPLQIDDNFCGQDFNQ] 




500 



LG^SDMVRGIPVFTE 
.PLIiADSTDG 
TPjy^GLTLYTTSRDR 
rTPLFLDKEDG 



510 



520 



530 



540 



550 



DRDP^SVIAYVYKNHSLAFVgTKSGKLKKIRVDGPRGN^QYETVQVVD 

MAS VAA YT YRQHS WF I GTR S gSLKKVRVDGFQDAH L YETVPWDG 

MTS VAS YVYNGYS WFVGTKS gKLKKIRADGPPHGG- -VQYEMVSVLKDG 
MTS VAAYD YRGHTWFAGTRS gRVKKI LVDLSASS SHLVQQYENVWHEG 



560 570 580 590 600 

■ • I ■ • • - I • • -J "A-l • • • • I • ■ • • I • • - • I I • • ' ' I 

DMAFSKDHEQLY^ISEgQLTRVPVESCGQYQSCGECLGSGDPHC 

LFSPDHRHIYliDSEKQVSQLPVETCEQYQSCAACLGSGDPHCG 

PiF S IDQRYL Y^SERjQjVTRVPVES CEQ YTTCGECL S S GDPHCG 

LVL S PDRQ YI YAQTEK^VTRVP VES CEQYES CDTCLGS RDP HCG 
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NOV4 


5 


gi 


13 649119 1 




gi 


34138881 




gi 


2134135| 




gi 


14424639] 


10 


gi 


10047165] 
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65 



.70 



NOV4 


gi 


13649119] 


gi 


3413888] 


gi 


2134135] 


gi 


14424639] 


gi 


10047165] 



NOV4 


gi 


136491191 


gi 


3413888] 


gi 


2134135 j 


gi 


14424639] 


gi 


10047165] 



NOV4 


gi 


13649119] 


gi 


34138881 


gi 


2134135| 


gi 


14424639] 


gi 


10047165 | 



40 


NOV4 




gi 


13 649119) 




gi 


3413888] 




gi 


2134135] 


45 


gi 


14424639 1 


gi 


10047165] 



NOV4 



gi 
gi 
gi 
gi 
gi 



13649119 
3413888] 
2134135] 
14424639 
10047165 



NOV4 



gi 
gi 
gi 
gi 
gi 



13649119 
3413888] 
2134135| 
14424639 
10047165 



H0V4 



gi 
gi 
gi 



13 649119 
3413888] 
2134135] 



610 620 630 640 650 

GWq^n|lirc , CTRKBRCERSKEP 

WC\^E?fecCREGACIiGAS APHGFAEELSjKCV QVRVRPN3^7S VTS PGVQ^T 

WC^^CSRRDKCQQAWEPiraFAASISQ^ 

WCvj^^CSRKDKCERADELHRFTS 



680 



660 670 

VpETYm^EimGVNCTFEDLSEMDGaOTGNglJ 
MTIiHNVPDIiS AGVS CAF EAAAENEAV!uL PS GEI(3 
^WsDAPDLS^GIACAFGlHjTEVEGq^-GS.QTj: 

Sqawnvpdls^gvncsfedftemegr: 





760 




•1- 



770 



CSFQEGR 
CSFQEGR 
CSFQEGR 
CSFQEGR 




780 

^PSGDj 
2I3QPSSI 



790 



800 




810 



820 



830 



940 



850 




860 



870 




880 



890 



900 



AjjRES CGL CLKMggFgCGWCj 

LYKcSngRgs cglclkadBSfScgwc 

HLYKcSamRES CGL CLKAD^FgCGW C 

hlykcBaHres cglcli<@d35f@cgwc 



950 




GPI 



960 



970 980 990 1000 
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gi | 14424639 
gi j 1004716S 



NOV4 



gi 


13649119| 


gi 


34138881 


gi 


2134135) 


gi 


14424639| 


gi 


10047165] 


N0V4 


gi 
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45 Tables 4E-K list the domain description from DOMAIN analysis results against 

N0V4. This indicates that the NOV4 sequence has properties similar to those of other 
proteins known to contain this domain. 



Table 4E. Domain Analysis of NOV4 

qnl] Smart | smart 00 630 , Sema, semaphorin domain (SEQ ID NO: 76) 
CD-Length =430 residues, 100.0% aligned 
Score 'ti 226 bits (575), Expect = le-59 



50 Query: 51 FNHL WDE RTGH I YL GAVNRI YKL S SDL KVL VTHE TGPD EDNP KC Y P P R I VQ TCNEPLTT 110 

+I++II I +1+11 IN II + l +1 I 

Sbjct: 1 LQNLLLDEDNGTLYVGARNRLYVLSLNL I S EAEVKTGPVLS SPD CEE CV SKGKDPP 56 

Query: 111 TNNVNKM -LLIDYKENRLIACGS -LYQGI CKLLRLEDLFKLGEP YHKKEHYLSGVNESGS .168 

55 ^ 1+ II + 11 + 11 + l + ll + +1 + l + l + I + I +1 I + + + 

Sbjct: 57 TDCVNFI RLLLD YNADHLLVCGTNAFQPVCRLINLGNLDRL - EVGRESGRGRCPFDPQHN 115 
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Query : 169 V FGVI VS YSNLDDKL F I ATAVD - -GKPEYFPTI SSRKLTKNSEADGMFAYVFHDEFVASM 226 

l + l I +1** III I + I + I 
Sbjct: 116 STAVLV DGEL YVGTVADFSGS DP AI YRS LSVRRL KGT SGPSLRTVLYD 163 

5 Query: 227 1 3CTP SDTFT I 1 PDFDI YYVYGFSSGNFVYFLTLQPEMVSPPGSTTKEQ VYTSKLVRL CKE 286 

♦ +11 I 11+1111 + + + I++ Ml 

Sbjct: 164 SRVfhN EPtfFVYAFESGDFVYFFFRETAVEDENC GKAWSRVARVCKN 210 

Query: 287 DTA FUS YVEVPI GC ERSGVE YRLLQAA YLSKAGAVLGRTLGVHPDDDLL 335 

10 I + |+++ + I + HIM || + ||+| 

Sbjct: 211 DVGGPRSLSKKWTSFLKARLECSVPGEFPFYFNELQAAFLLPAGS ESDDVL 261 

Query : 336 FTVFSKGQKRKMKSLDESALCIFILKQINDRIKERLQSCYRGEGTLDL AWLKVKDI 3 91 

+ III + ll+l II II I + I I 

15 Sbjct: 262 YGVFSTSS NP I PGSAVCAFSLSDINAVFNEPFKECETGNS QWLP YPRGLVPFPRPG 317 

Query: 392 PC SSALLTIDDNFCGLDMNAPLGVSDMVRGI PVF- -TEDRDRMTSV IAYVY 440 

I II I I I + I l+l 1+ +11+ + 

Sbjct: 318 TCPNTPL SS KDLPDDVLNFI KTHPLMDEWQPLTGRPL F VKTDSNYLLTSI AVDRVRTDG 377 

20 

Query : 44 1 KNHS LAFVGTKS GKL KKIRVDGPRGN - -ALQYETVQWDPGFVLRDMAFSKDH 491 

I+++ l+l I |++ 1+ + + ++ I + I III + 1+ I 

Sbj ct : 378 GNYTVLFLGTSDGRI LKWLSRSS SS S E S WLE EIS VFDPGS P VSDLVLSPKK 430 
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Table 4F. Domain Analysis of NOV4 

gnl | Pf am | pf am014 03 , Sema, Sema domain. The Sema domain occurs in 

semaphoring, which are a large family of secreted and transmembrane 

proteins, some of which function as repellent signals during axon 

guidance. Sema domains also occur in the hepatocyte growth factor 

receptor. (SEQ ID NO: 77} 

CD-Length = 433 residues, 100.0% aligned 

Score = 186 bits (471), Expect = le-47 
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FNHLWDERTGHIYLGAVNRIYKLS SDL KVLVTHETGPDEDNPKC YPPRIVQTCNB 106 

I I++II I +1+11 ll+l 1+ I++ I I II +1 

FVTLLLDEDRGRLYVGARNRVYVLNLEDLS BVLNLKTGWPGS CETCEE CNMKGKS 55 

PLTTTNNVNKMLLIDYKENRLIACGS -LYQGI CKLLRLEDLFKLGEPYHKKEHYLSGVNE 1 65 
III I + +1 I + I 11+ +1 +1 1+ I III I 

PLTECTNFIR-VLQAYNDTHLWCGTNAFQPVCrLINLGDLFSLDVDNEEDGCGDCPYDP 1 14 

SGSVFGVIVS YSNLDDKLFIATAVDGKPEYFPTISSRKLTKNSEADGMFAYVFHDEFVAS 225 

1+1+1 +1+ I +1 + + + + III + 
LGNTTSVLVQ GGELYSGTVID FSGRDPS IRRLLGSHDGLRTEFHD SK 161 

MIKIPSDTFTI I PDFDX YYVYGFSSGNFVYFLTLQPEMVSPPGS TTKEQVYTSKLVRLCK 285 

+ +1+ + + 1+11+ I I + III + + I I++ l+ll 

WLNLPNFVDS YPIHYVHSF - SDDKVYFFFRETAVEDSNCKT IHSRVARVCK 211 

EDTAFNS YVEVP I G CERSGVE YRLLQAAYLS KAGAVLGRTLGVHPDD 332 

I 11+1+ I I + IIII++ II I 
NDPGGRSYLELNia^TTFLKARLNCSIPGEGTPFYFNELQAAFVLPTGA DTD 262 

DLLFTVFSKGQKRKMKSLDESALCIFILKQIND- -RIKERLQSCYRGEGTLDLAWLKVKD 390 

+1+ 11+ I ll+l l+ll +11 + + 

PVLYGVFTTSS NSSAGSAVCAFSMSDINQVFEGPFKHQSPNSKWLPYRGKVPQPRP 318 

IPCSSA-LLTIDDNFCGLDMNAPLG- - VSDMVRGI P VFTEDRDR MTSVIAYVY 440 

l+l 1+1+ 111+ +1+1 + I I 

GQCPNASGLNLPDDTIjNFIRCHPLMDEWPPLHWPLFVGQSGNYRLTSIAVDRVRAGDG 378 

KNHSLAFVGTKS GKL KKI RVDGPRGNA LQYEXVQW-DPGPVLRDMAFSKD 490 

+ +++ |+|| |++ | +| | ++ +| I I II I + 11+ 

QIYTVLPLGTDDGRVLK-QVVLSRSSSASyiiVVVLEBSIjVPPDGEPVQMWISSKN 43 3 
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Table 4G. Domain Analysis of NOV4 

gnl | Pf am| pf am01833 , TIG, IPT/TIG domain. This family consists of a 
domain that has an immunoglobulin like fold. These domains are found 
in cell surface receptors such as Met and Ron as well as in 
intracellular transcription factors where it is involved in DNA 
binding. CAUTION: This family does not currently recognise a 
significant number of members. (SEQ ID NO: 78) 
CD-Length ■ 85 residues, 98.8% aligned 
Score « 69.7 bits (169), Expect ■ le-12 



Query: 955 TLSDLKPSRGPMSGGTQVTITGTNLNAGSNVVVMFGKQ 1014 

++ * li ll-llll-llll-ll -I - I II I -I III I 

5 Sbjct: 2 VITSISPSSGPLSGGTEITITGSNLGSGEDIKVTFGGTEODVVSQEASQIVCKTPPYANG 61 



10 



Query : 1015 LEMKVSVQVDRA ~ KI HQDLVFQYV 1037 

l-l +1 +111 
Sbjct: 62 GPQPVTVSLDGGGLS SS PVTFTYV 85 



Table 4H. Domain Analysis of NOV4 

gnl|pfamlpfam01633 , TIG, IPT/TIG domain. This family consists of a 
domain that has an immunoglobulin like fold. These domains are found 
in cell surface receptors such as Met and Ron as well as in 
intracellular transcription factors where it is involved in DNA 
binding. CAUTION: This family does not currently recognise a 
significant number of members. (SEQ ID NO: 79) 
CD-Length = 85 residues, 91.8% aligned 
Score =54.3 bits (129), Expect = 6e-08 



Query : 858 PRITEI I PVTGPREGGTKVTIRGENLGLEFRD I ASHVKVAGVEC SPLVDGYT PAEQ IVCE 917 

I II I I +11 III++II I III I I II + Mil- 
ls Sbjct: 1 P VI TS I SP S S GPLS GGTE I TI TGSNLGS GED 1 KVT FGGTECDWS QEA SQIVCK 54 



20 



Query: 918 MGE- AKPSQHAGFVEI CVAVCRPE 940 

I I - 

Sbjct: 55 TPPYANGGPQPVTVSLDGGGLSSS 78 



Table 41. Domain Analysis of NOV4 

gnl|pfamlpfam01833 , TIG, IPT/TIG domain. This family consists of a 
domain that has an immunoglobulin like fold. These domains are found 
in cell surface receptors such as Met and Ron as well as in 
intracellular transcription factors where it is involved in DNA 
binding. CAUTION: This family does not currently recognise a 
significant number of members. (SEQ ID NO: 80) 
CD-Length =85 residues, 100.0% aligned 
Score »45.8 bits (107), Expect » 2e-05 



Query: 1040 
25 Sbjct: 1 



PTI VRI EPEWSI VSGNTP IAWGTHLDL IQNPQIRAKHGGKEHINI CEVLN- - ATEMTCQ 1097 

I I I I +11 II + I++I - I- II I I— I- 

PVITSISPSSGPLSGGTEITITGSNLGSGED- - IKVTFGGTE CDWSQEASQIVCK 54 
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Query: 1098 APALALGPDHQSDLTERPEEFGFILDNVQSLLILNKTNFTYY 1139 

II. 1+ II I + Ml 

Sb j ct : 55 TPPYA NGGPQPVTVSLDGGG- -LSSSPVTPTYV 85 

5 



Table 4 J Domain Analysis of NOV4 

gnl 1 Smart 1 smartQ0423 , PSI, domain found in Plexins, Semaphorins and 

Integrina (seq ID NO: 81) 

CD-Length = 47 residues, 100.0% aligned 

Score = 46.6 bits (109), Expect = le-05 



Query: 655 NCSVHHS CLSCVESPYR- CHWCKYRHV'CTHDPKTCS FQEGRVKLPEDCP 702 

11+111*+ I M + II I II 

10 Sbjct: 1 RCSAYTSCSEOJ^ARDPYCAWCSSQGRCTSGE-RCDSLRQNW-SSGQCP 47 



Table 4K Domain Analysis of NOV4 

gnl | Smart 1 smart 00429 , IPT, ig-like f plexins, transcription factors 
(SEQ ID NO: 82) 

CD-Length = 93 residues, 100.0% aligned 
Score = 57.8 bits (138), Expect - 6e-09 



Query: 1039 DPTI VRI EPEWS IVSGNTP I AWGTHLDLI QNPQIRAKHGGKEHINI CE VLNATEMTCQA 1098 

15 " ' II I IN +11 I I + I +11 I + I + ++ I + 1 + 

Sbjct: 1 DPVITRI SPNSGPLSGGTRI TLCGKNLDSI SWFVEVGVGEVPCTFLPSDVSQTAIVCKT 60 

Query: 1099 PALALGPDHQSDLTERP EEFGFI LDNVQSLLILNKTNFT YY 1139 

II III +111 

20 Sbjct: 61 PPYHNIP GSVPVRVEVGLRNGGVPGE PSPFTYV 93 



Semaphorins are a large family of secreted or cell-bound signals, known to guide 
axons in developing nervous tissue. They are expressed in a variety of adult and embryonic 
tissues and are thought to have a broader spectrum of functions. Recent evidence suggests that 

25 semaphorins and their receptors play a key role in the control of cellular interactions, most 

likely in cell-cell repulsion (Tamagnone and Comoglio. Trends Cell Biol 2000 Sep;10(9):377- 
83.). A subset of semaphorins interacts with neuropilins - cell-surface molecules lacking a 
signalling-competent cytoplasmic domain. Another large family of transmembrane molecules, 
namely plexins, bind specifically to semaphorins. Thus plexins, alone, or in association with 

30 neuropilins, behave as fully fiinctipnal semaphorin receptors. The intracellular responses 

elicited by plexins are unknown, but their large cytoplasmic moiety, containing the strikingly 
conserved sex-plexin (SP) domain, is likely to trigger novel signal-transduction pathways. 
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Chemorepulsive signals such as the semaphorins play an essential role in navigating 
axons over large distances in the developing nervous system. The effects of one of these 
repulsive cues, semaphorin 3 A (Sema3A), are mediated by the membrane protein neuropilin-1 
(Npn-1). Recent work has shown that neuropilin-1 is essential but not sufficient to form 
5 functional Sema3A receptors and indicates that additional components are required to 
transduce signals from the cell surface to the cytoskeleton (Rohm et al. Mech Dev 2000 
May;93(l-2):95-104). It has been shown that members of the plexin family interact with the 
neuropilins and act as co-receptors for Sema3A. Neuropilin/plexin interaction restricts the 
binding specificity of neuropilin-1 and allows the receptor complex to discriminate between 
10 two different semaphorins. Deletion of the highly conserved cytoplasmic domain of Plexin- 
Al or -A2 creates a dominant negative Sema3A receptor that renders sensory axons resistant 
to the repulsive effects of Sema3 A when expressed in sensory ganglia. These data suggest 
that functional semaphorin receptors contain plexins as signal-transducing and neuropilins as 
ligand-binding subunits. 

15 Class 1 and 3 semaphorins repulse axons but bind to different cell surface proteins. 

Two known semaphorin-binding proteins, plexin 1 (Plex 1) and neuropilin-1 (NP-1), form a 
stable complex (Strittmatter. Cell 1999 Oct 1;99(1): 59-69.). Plex 1 alone does not bind 
semaphorin-3 A (Sema3A) 1 but the NP-l/Plex 1 complex has a higher affinity for Sema3 A 
than does NP-1 alone. While Sema3A binding to NP-1 does not alter nonneuronal cell 

20 morphology, Sema3 A interaction with NP-l/Plex 1 complexes induces adherent cells to round 
up. Expression of a dominant-negative Plex 1 in sensory neurons blocks Sema3A-induced 
growth cone collapse. Sema3A treatment leads to the redistribution of growth cone NP-1 and 
plexin into clusters. Thus, physiologic Sema3A receptors consist of NP-l/plexin complexes. 
As mentioned previously, the semaphorin family of molecules contains members 

25 known to deliver guidance cues to migrating axons during development. Semaphorins also 

have been identified on the surface of hematopoietic cells and, interestingly, in the genomes of 
certain lytic viruses. Recent studies indicate that semaphorins bind with high affinity to at 
least two different receptor families and are biologically active on immune cells as well as 
neuronal cells (Spriggs. Curr Opin Immunol 1999 Aug;l 1(4):387-91 .). 

30 The mammalian olfactory system is capable of discriminating among a large variety of 

odor molecules and is therefore essential for the identification of food, enemies and mating 
partners. The assembly and maintenance of olfactory connectivity have been shown to depend 
on the combinatorial actions of a variety of molecular signals, including extracellular matrix, 
cell adhesion and odorant receptor molecules (Pasterkamp et al. Cell Mol Biol 1999 
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Sep;45(6):763-79). Recent studies have identified semaphores and their receptors as putative 
molecular cues involved in olfactoiy pathfinding, plasticity and regeneration. Neuropilins 
were shown to serve as receptors for secreted class 3 semaphorins, whereas members of the 
plexin family are receptors for class 1 and V (viral) semaphorins. 
5 In Drosophila, plexin A is a functional receptor for semaphorin-la. The human plexin 

gene family comprises at least nine members in four subfamilies (Goodman et al. Cell 1999 
Oct l;99(l):71-80.). Plexin-Bl is a receptor for the transmembrane semaphorin Sema4D 
(CD100), andplexin-Cl is a receptor for the GPI-anchoied semaphorin Sema7A (Sema-Kl). 
Secreted (class 3) semaphorins do not bind directly to plexins, but rather plexins associate with 

10 neuropilins, coreceptors for these semaphorins. Plexins are widely expressed: in neurons, the 
expression of a truncated plexin-Al protein blocks axon repulsion by Sema3A. The 
cytoplasmic domain of plexins associates with a tyrosine kinase activity. Plexins may also act 
as ligands mediating repulsion in epithelial cells in vitro. Plexins are receptors for multiple 
(and perhaps all) classes of semaphorins, either alone or in combination with neuropilins, and 

1 5 trigger a novel signal transduction pathway controlling cell repulsion. 

Plexin is a type I membrane protein which was identified in Xenopus nervous system 
by hybridoma technique. Molecular cloning studies demonstrated that the extracellular 
segment of the plexin protein possesses three internal repeats of cysteine cluster which are 
homologous to the cysteine-rich domain of the c-met proto-qncogene protein product. A cell 

20 aggregation test revealed that the plexin protein mediated cell adhesion via a homophilic 
binding mechanism, in the presence of calcium ions (Fujisawa et al. Dev Neurosci 
1997;19(l):101-5.). Plexin was expressed in the neuronal elements composing particular 
neuron circuits in Xenopus CNS and PNS. These findings indicate that plexin is a new 
member of the Ca(2+)-dependent cell adhesion molecules, and suggest that the molecule plays 

25 an important role in neuronal cell contact and neuron network formation. 

Plexin (previously referred to as B2) is a neuronal cell surface molecule that has been 
identified in Xenopus. cDNA cloning reveals that plexin has no homology to known neuronal 
cell surface molecules but possesses, in its extracellular segment, three internal repeats of 
cysteine clusters that are homologous to the cysteine-rich domain of the c-met proto-oncogene 

30 protein product. The exogenous plexin proteins expressed on the surfaces of L cells by cDNA 
transfection mediate cell adhesion via a homophilic binding mechanism, under the presence of 
calcium ions (Fujisawa, Neuron 1995 Jun;14(6):l 189-99.). Plexin is expressed in the 
receptors and neurons of particular sensory systems. These findings indicate that plexin is a 
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novel calcium-dependent cell adhesion molecule and suggest its involvement in specific 
neuronal cell interaction and/or contact. < 

The disclosed NOV4 nucleic acid of the invention encoding a Plexin -like protein 
includes the nucleic acid whose sequence is provided in Table 4A or a fragment thereof. The 
5 invention also includes a mutant or variant nucleic acid any of whose bases may be changed 
from the corresponding base shown in Table 4A while still encoding a protein that maintains 
its Plexin -like activities and physiological functions, or a fragment of such a nucleic acid. 
The invention further includes nucleic acids whose sequences are complementary to those just 
described, including nucleic acid fragments that are complementary to any of the nucleic acids 

10 just described. The invention additionally includes nucleic acids or nucleic acid fragments, ot 
complements thereto, whose structures include chemical modifications. Such modifications 
include, by way of nonlimiting example, modified bases, and nucleic acids whose sugar 
phosphate backbones are modified or derivatized. These modifications are carried out at least 
in part to enhance the chemical stability of the modified nucleic acid, such that they may be 

15 used, for example, as antisense binding nucleic acids in therapeutic applications in a subject. 
In the mutant or variant nucleic acids, and their complements, up to about 29% percent of the 
bases may be so changed. 

The disclosed NOV4 protein of the invention includes the Plexin -like protein whose 
sequence is provided in Table 4B. The invention also includes a mutant or variant protein any 

20 of whose residues may be changed from the corresponding residue shown in Table 4B while 
still encoding a protein that maintains its Plexin -like activities and physiological functions, or 
a functional fragment thereof. In the mutant or variant protein, up to about 40% percent of the 
residues maybe so changed. 

The protein similarity information, expression pattern, and map location for the Plexin- 

25 like protein and nucleic acid (NOV4) disclosed herein suggest that this NOV4 protein may 
have important structural and/or physiological functions characteristic of the Plexin family. 
Therefore, the NOV4 nucleic acids and proteins of the invention are useful in potential 
diagnostic and therapeutic applications. These include serving as a specific or selective 
nucleic acid or protein diagnostic and/or prognostic marker, wherein the presence or amount 

30 of the nucleic acid or the protein are to be assessed, as well as potential therapeutic 

applications such as the following: (i) a protein therapeutic, (ii) a small molecule drug target, 
(iii) an antibody target (therapeutic, diagnostic, drug targeting/cytotoxic antibody), (iv) a 
nucleic acid useful in gene therapy (gene delivery/gene ablation), and (v) a composition 
promoting tissue regeneration in vitro and in vivo. 
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The NOV4 nucleic acids and proteins of the invention axe useful in potential diagnostic 
and therapeutic applications implicated in various diseases and disorders described below. For 
example, the compositions of the present invention will have efficacy for treatment of patients 
suffering from Von Hippel-Lindau (VHL) syndrome, Alzheimer's disease, Stroke, Tuberous 
5 sclerosis, hypercalcemia, Parkinson's disease, Huntington's disease, Cerebral palsy, Epilepsy, 
Lesch-Nyhan syndrome, Multiple sclerosis, Ataxia-telangiectasia, Leukodystrophies, 
Behavioral disorders, Addiction, Anxiety, Pain, Neurodegeneration, Systemic lupus 
erythematosus , Autoimmune disease, Asthma, Emphysema, Scleroderma, allergy, ARDS, . 
Obesity, Metabolic Dysregulation, Infertility, and/or other pathologies. The NOV4 nucleic 

1 0 acids, or fragments thereof, may further be useful in diagnostic applications, wherein the 
presence or amount of the nucleic acid or the protein are to be assessed. 

NOV4 nucleic acids and polypeptides are further useful in the generation of antibodies 
that bind immunospeciflcally to the novel substances of the invention for use in therapeutic or 
diagnostic methods. These antibodies may be generated according to methods known in the 

15 art, using prediction from hydrophobicity charts, as described in the "Anti-NOVX Antibodies" 
section below. For example, the disclosed NOV4 protein has multiple hydrophilic regions, 
each of which can be used as an irnmunogen. In one embodiment, a contemplated NOV4 
epitope is from about amino acids 20 to 30. In another embodiment, a NOV4 epitope is from 
about amino acids 180 to 190. In additional embodiments, NOV4 epitopes are from about 

20 amino acids 180 to 270, from about amino acids 310 to 320,, from about amino acids 380 to 
390, from about amino acids 400 to 405, from about amino acids 420 to 550, from about 
amino acids 620 to 630, from about amino acids 650 to 700, from about amino acids 790 to 
900, from about amino acids 1040 to 1050, from about amino acids 1 100 to 1120, from about 
amino acids 1220 to 1240, from about amino acids 1410 to 1420, from about amino acids 

25 1450 to 1500, from about amino acids 1580 to 1600, from about amino acids 1620 to 1650, 
from about amino acids 1720 to 1730 and from about amino acids 1800 to 1900. These novel 
proteins can be used in assay systems for functional analysis of various human disorders, 
which will help in understanding of pathology of the disease and development of new drug 
targets for various disorders. 

30 

NOV5 

A disclosed NOV5 nucleic acid of 1535 nucleotides (also referred to as 
GMAC027612_A) encoding a novel dopamine receptor-like protein is shown in Table 5 A. An 
open reading frame was identified beginning with an ATG initiation codon at nucleotides 7-9 
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and ending with a TAA codon at nucleotides 1447-1449. A putative untranslated region 
upstream from the initiation codon and downstream from the termination codon is underlined 
in Table 5A, and the start and stop codons are in bold letters. 



Table SA. NOV5 Nucleotide Sequence (SEQ ID NO:14) 



CCCGAAATGCTGCCGCCAAGGAGCAACGACACCGCGTACCCGGG(X!AGTTAGCGCTATACCA 

GrCAGCTG!GCX3CAGG0&rAATCC 

AGGTGGTCACCGCCTGCCTGCTGACKXTA 

GTGTCCGCAGCCATCGTGTGGAGCCX}CX!]ACCTGCGCGC 

GTCTCTACCTGTGTCAGACCTCTTCCTGGCG^ 

AGGTGGCCGGTTACTGGCCCTTTGAAGCGTTCTGCGACGTCTGGGTGGCCTTCGACATCATG 
TGCrCCACCGCCTCCATCCTGAACXTGTGCGTCATCAGCGTGGCCCGCTACTGGGCCATCTC 
CAGGCCCTTCCGCTACGAGCGCAAGATGACCCAGCGCATGGCCTTGGTCATGGTCCGCCCGG 
CCTGGACCTTGTCCAGCCTCATCTCCITCATTCCGGTCCAGCTCAACTGGCACAGGX^CCAG 
GCGGTCTCTTGGGGTGGGCTGGACCTGCCAAACAACCTGG<XAACTGGACGCCCTGGGAGGA 



CCATCCCTTCCTCGCTCATCAGCTTCXACATCCCCATGGCCATCATGATCGTGACCTACACG 
CGCATCTACCGCMCGCCC^GGTGC^GATCrc 

GCACXSTGCAGAGCTGCCGGAGCAGCGCAGGCTGCACGCCCX^CACCAGCCT 
TCAAGAAGGAGACCGAGGTTCTCAAGACCCTGTCGGTGATCATGGGGGTGTTCGTC 
TGGCrTGCCCTTCTTCATCCTTAACTGCATGGTTCCTTTCTGCAGTGGACACCCCAAAGGCCC 
TCCGGmSGCTTCCCCTGCGTCAGTG^ 

CC^CTCCTCACTCAACCCAGTCCXX^GTCACTATGCCTTCAATOCCGACTTCCGGAAGGTG 
TTTGCCCAGCrcCTGGGGTGCAGCCACGTCTGCTCCCGCACGCCGGTG 
CAGCAATGAGCTCATCTCCTTACAACCAAGAC^ 
ACATCCACATGATGCCCAACGCCATTCCCCC^ 

GAGGAGAGTCCTTTCGATCGCATGTCCCAGATCTATC^GACATCCCCAGATGGTGACCATGT 
TGCAGAGTCTGTCTGGGAGCTGGACTGCGAGGGGGAGAXTTCTTTAGACAAAATAACACCTT 
T(^(X:CCAAATGGATTCCATTAAACTGCATTA^ 
ACAGACATTGACAAGCATGCACACACAAG CAAATACATGGCTTTCCA 



The NOV5 nucleic acid was identified on chromosome 4 and has 1494 of 1536 bases 
7o) identical to a Human dopamine receptor (D5) transcribed pseudogene mRNA from 
Homo sapiens (GENBANK-ID: M75867) (E - 0.0) 

A disclosed NOV5 polypeptide (SEQ ID NO:15) encoded by SEQ ID NO:14 is 480 
10 amino acid residues and is presented using the one-letter code in Table 5B. Signal P, Psort 
and/or Hydropathy results predict that NO V5 has a signal peptide and is likely to be localized 
in the plasma membrane with a certainty of 0.6400. In other embodiments, NOV5 may also be 
localized to the Golgi body with acertainty of 0.4600, the endoplasmic reticulum (membrane) 
with a certainty of 0.3700, or the endoplasmic reticulum (lumen) with a certainty of 0.1000. 
15 The most likely cleavage site for a NOV5 peptide is between amino acids 63 and 64, at: VSA- 
AI. 



Table 5B. Encoded NOV5 protein sequence (SEQ ID NO:15) 



MLPPRSNDTAYPGQLALYQQIiAQGNAVGCSAGAPPLGPVQVVTACLLTLLVIWTLLGNVLV 
AKMTNVPIVSLPVSDLFVALLVMSWKAVAEVAGYWPPEAFQ3VWVAFDIMCSTAS ILNLCVI SVARYWAISR 
PFRVERKMTQRMALVMVRPAWTLSSLI SFI PVQIiNWHRDQAVS WGGLDL PflnKfLANWTPWEEAWE PD VRAEN 
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CDSSIjNRTYAIPSSLISFYIPMAIMIVTCTRIYRIAQVQIRRISSLERAAE 

KKETEVLKTLSVIMGVFVCCWLPFF I LNCMVP FCSGHPKGPPAGFPCVSETTFDVPlWFCWANSSLNPvPSH 
YAFNADFRKVFAQLLGCSHVCSRTPVETVNI SNEL I S YNQDTVFHKEIAAAYIHMMPNAIPPGDREVDNDEE 
ESSPFDRMSQIYQTSPDGDHVAESVWBIjDCEGEISLDKITPFTPKGFH 



The disclosed NO V5 amino acid sequence has 437 of 480 amino acid residues (91%) 
identical to, and 446 of 480 amino acid residues (92%) similar to, the 477 amino acid residue 
DOPAMINE RECEPTOR (D(5) DOPAMINE RECEPTOR) (D1BETA DOPAMINE 
5 RECEPTOR) protein from Homo sapiens (Human) (P21918) (E = 3.3e* 237 ). 

NOV5 is expressed in at least the following tissues: fetal heart, pooled human 
melanocyte, fetal heart, and pregnant uterus. TaqMan data for NOV5 is shown below in 
Example 2. 

NOV5 also has homology to the amino acid sequences shown in the BLASTP data 
10 listed in Table 5C. 



Table 5C. BLAST result for NOV5 




Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi|4503391|ref |NP_0 
00789. l| 


dopamine receptor 
D5; Dopamine 
receptor DIB 
[Homo sapiens] ' 


477 


437/480 
(91%) 


446/480 
(92%) 


0.0 


gi | 6978781 | ref | NP_0 
36900. 1| 


D(1B) DOPAMINE 
RECEPTOR (D{5) 
DOPAMINE 
RECEPTOR) 


475 


376/480 
(78%) 


403/480 
(83%). 


0.0 


gi| 1169230 |sp|P4229 
OjDBDRJCENLA 


D(1B) DOPAMINE 
RECEPTOR (D(5) 
DOPAMINE 
RECEPTOR) 


457 


299/445 
(67%) 


341/445 
(76%) 


e-158 


gi|l362719|pir| |B55 
886 


dopamine receptor 
DIB - chicken 


486 


321/483 
(66%) 


353/483 
(72%) 


e-157 | 


gi| 1518040 |gb|AAC60 
070. l| 


dopamine DIB 
receptor 
[Anguilla 
anguilla] 


458 


297/446 
(66%) 


346/446 
(76%) 


e-154 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 5D. 

1 5 Table 5D Clustal W Sequence Alignment 

1) NOV5 (SEQ ID NO:15) 

2) gi 1 4503391 1 ref |NP_000789 . 1 1 dopamine receptor D5; Dopamine receptor DIB [Homo 
sapiens] (SEQ ID NO:47) 

20 3) gi|697878l|ref |NP_036900.1| D(1B) DOPAMINE RECEPTOR (D(5) DOPAMINE RECEPTOR) 
(SEQ ID NO:48) 

4) gi| 1169230 1 sp|P42290|DBDRJCENLA D(1B) DOPAMINE RECEPTOR (D(5) DOPAMINE RECEPTOR) 
(SEQ ID NO:49) 

5) gi|1362719|pir| |B55886 dopamine receptor DIB - chicken (SEQ ID NO:50) 

25 6) gij 1518040 j gb | AAC60070 .l| dopamine DIB receptor [Anguilla anguilla] (SEQ. ID 
NO: 51) 
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10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



N0V5 



gi 


4503391 


gi 


6978781 


gi 


1169230 


gi 


1362719 


gi 


1518040 


NOV5 


gi 


4503391 


gi 


6978781 


gi 


1169230 


gi 


1362719 


gi 


1518040 


NOV5 


gi 


4503391 


gi 


6978781 


gi 


1169230 


gi 


1362719 


gi 


1518040 


NOV5 


gi 


4503391 


gi 


6978781 


gi 


1169230 


gi 


1362719 


gi 


1518040 


NOV5 


gi 


4503391 


gi 


6978781 


gi 


1169230 


gi 


1362719 


gi 


1518040 


NOV5 


gi 


4503391 


gi 


6978781 


gi 


1169230 


gi 


1362719 


gi 


1518040 


NOV5 


gi 


4503391 


gi 


6978781 


gi 


1169230 


gi 


1362719 


gi 


1518040 



20 30 40 

jYQQIiAQGgjAVGfflSAGAPPLg- - PS 
PAQP-A^GaQRQIiAQVbAPAgiv--TPLS--P J 
]Y(fiFQgLr^-DQVASWQSPEMLM^SVSiffiSQRRKELVAG 
•MLRG GgSPjjPPP AGPPGjpjRGQAGAg- -. 

stqsvpfpigeimwSisesWektdgkkel: 




100 




110 



120 



130 



140 



150 

.-I 



KAVAEVAGYWPFjsjAFCD 
KAVAE VAG YWFFGAF CDJ 
KAVAEVAGYWFFG0FCD 
KAVAEVAGgjWPFGAFCD) 
KAVAEVAGYWPFGAFggj 
KAVAEVAGYWPFG@Fq3 



jWAFDIMCSTASILNLCVISVgRYWAISgPFR 
aWVAFDIMCSTASILNLCVI SVDRYWAI S JP FR 
JwAFDIMCSTASILHLCglSVDRYWAIS 3pFR 
«^VAFDIMCSTASILNLCVISVDRYI'?AI£ SpFR 
jWVAFDIMCSTASILNLCVISVDRYWAIS gPFR 
iWAFDIMCSTASILKLCSl SVDRYWAI sBPFR 




210 



220 



230 



240 



250 



-D- 
-D- 



GFDTGWEAAGAFTTWAEDMSTTWVALAAMTPS *GTS< 
D 



260 



270 



280 




300 



ENCDSSLNRTYAI @S SLI SFYI FjjjAIMI VTYTRI YRI AQVQ I RRI S S 
ENCDS SLKRT YAI S S S L I SFY I PVAI M I VT YTRI YR I AQVQ I RRI S S 
ENCDSSLNRT YAI S SSLI SFYIPVAIMI VTYTRI YRIAQVQIRRI SS 
_MCDSSLKRTYAISSSL I SFYIPVAIMI VTYTRI YRI AQfjQlgRISg 

egcdsslkrtyaissslisfyipvaimivtytriyriaqvqirriss. 
encdsslkkSyaissslisfyipvaimivtytriyriaqSqirriss, 



GRT 



310 



320 




SAGCT 

-CA 

RGAYE PD: 

$RVDSCSRHH< 
C^HVDC — : 
EC— 




65 



70 



N0V5 



gi 
gi 
gi 
gi 



4503391 
6978781 
1169230 
1362719 



360 



370 



CWLPFFILNCMVPF 
CWLPFFILNCMVPF 
CWLPFPILNCMVPF 
CWLPFPILNCMVPF 
CWLPFFILNCMVPF 




380 
.1 I ■ 



390 



\ 



400 
I 



gpgAGgPCVSETTFDgFQWFgWANSSLNP 

8f ? ag SpcvsettfdRfvwfgwansslnp 
Sp t [Jg 9pcvsettfdBpvwfgwansslnp 
!p • ag IpcvsettfdHfvwfgwansslnp 
^p Sag spcvsettfjSfvwfgwansslitp 
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10 



15 



20 



25 



30 



gi| 1518040: 


NOVS 


gi 


4503391 


gi 


6978781 


gi 


1169230 


gi 


1362719 


gi 


1518040 


KTOV5 


gi 


4503391 


gi 


6978781 


gi 


1169230 


gi 


1362719 


gi 


1518040 


NOV5 


gi 


4503391 


gi 


6978781 


gi 


1169230 


gi 


1362719 


gi 


1518040 



410 420 

■ J_- - —J I 1 I 



AG»PCVSBTTFD0FVWFGW3NSSId!JP 



430 
..I.. 



440 
..I.. 



450 
••I 



itYAFNADFRKVFAgLLGC^flCSRTPVETVNISWELISYNQDTSFiiK 

iyafnadfSkvfaBllgcBhfcsrtpvetotisnelisymqdSfh" 

I YAFitf ADFRKVFa!SlLG CgHF CJjRTP V^TVHI SNBLI SYNQDtSfHK 
I YAFNADFRKVF^LLGcSh^CSmTPVETVIJI SHE3JI S YNQDTgFEK 
IYAFNADFRIWF^IiLGC^FCS§TPVETV]vlISNELISY|iQDTlFHK 

iyafnadfrkSfaSljLgcSfcsrtpvetvdiiswelSsynqdtHfhk 




Tables 5E list the domain description from DOMAIN analysis results against NOV5. 
This indicates that the N0V5 sequence has properties similar to those of other proteins known 
to contain this domain. 



Table 5E. Domain Analysis of NOV5 

gnl|pfatn|pfam00001 , 7tra_l, 7 transmembrane receptor (rhodopsin 
family) . (SEQ ID NO: 83) 
CD-Length *= 254 residues , 



Score 



99.2% aligned 
188 bits (47B), Expect = 5e-49 



35 



40 



45 



50 



55 



Query: 57 GWLVSAAIVWSRHLRAK^TWPIVSLPVSDLFVALLVMSIJ^VAE^AGYWPP-HAFCDV 115 

11+11 1+ ++ II II+I+++I 1+11 I + I 1111+11+ 

Sbjct: 1 GNIiLVILVIIiRTKKLR -TPTNI PLLNLAVADLLFLLTLPPWALYYLVGGDWVFGDALCKIi 59 

Query: 116 WVAFD IMCSTAS I LNLCVT SVARYWA I SRPFR YERKMTQRMALVMVRPAWTLS S LI S FI P 175 

i ++ mi i n+ ii ii i ii i i n i++ i i+ i+i i 

Sbjct: 60 VGALFVVNGYAS I LLLTAI S IDRYLAIVHPLRYRRIRTPRRAKVL I LLVWVLALLLSLPP 119 

Query: 176 VQLNWHRDQAVSWGGIiDLPNNIANWTPWE EAVWEPDVRAENCDSSLNRTYAI PS SL I S FY 235 

+ +1 I I + + 1+ l+l + 1+1+ I 

Sbjct: 120 LLFSWLR-- TVEEGNTTVCLIDFPEE SVKRS YVLL S TLVGFV 159 

Query: 236 I PMAI MI VTYTRI YRI AQ VQ IRRI S SLERAAEHVQSCRS S AGCTPDTS LRF S I KKETEVL 295 

+1+ + ++| llll I + + I 11+ I + 

Sbjct: 160 LPLLVI LVCYTR I LRTLRKRARS Q - RSLKRRSSSERKAA 197 

Query : 296 KTLSVIMGVFVCCWLPFF ILNCMVPFCSGHPKGPPAGFPCVSETTFDVFIWFCWANSSLN 355 

I I I++ III 1111+ 1+ * I II + +1 + II II 

Sbjct: 198 KMLLWWVFVL CWLP YHXVLLLDSLC LLS I WRVLPTALLI TLWLAYVNS CLN 250 



Query: 



356 PV 357 
1 + 
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Sbjct: 251 PI 252 

NOV5 also has homology to proteins found in the patp patent database as shown in 
Table 5E. 



Table 5E. BLAST results for NOV5 for patp Database 


Gene Index/ 
Identifier 


Protein/ 
Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


patp:AAR22546 


Truncated 
Dopamine Dl 
receptor encoded 
by pseudogene 
clone GL-39 Homo 
sapiens 


479 


453/480 
(94%) 


460/480 
(95%) 


1.7e- 
244 


patp:AAR79381 


Dopamine receptor 
D5 - Homo sapiens 


477 


436/480 
(90%) 


445/480 
(92%) 


2.0e- 
236 



The rhodopsin-like GPCRs themselves represent a widespread protein family that 
includes hormone, neurotransmitter and light receptors, all of which transduce extracellular 
signals through interaction with guanine nucleotide-binding (G) proteins. Although their 
1 0 activating ligands vary widely in structure and character, the amino acid sequences of the 
receptors are very similar and are believed to adopt a common structural framework 
comprising 7 transmembrane (TM) helices. 

G-protein-coupled receptors (GPCRs) constitute a vast protein family that 
encompasses a wide range of functions (including various autocrine, paracrine and endocrine 

15 processes). They show considerable diversity at the sequence level, on the basis of which they 
can be separated into distinct groups. The term clan is used to describe the GPCRs, as they 
embrace a group of families for which there are indications of evolutionary relationship, but 
between which there is no statistically significant similarity in sequence. The currently known 
clan members include the rhodopsin-like GPCRs, the secretin-like GPCRs, the cAMP 

20 receptors, the fungal mating pheromone receptors, and the metabotropic glutamate receptor 
family. 

The diverse physiologic actions of dopamine are mediated by its interaction with 2 

types of G protein-coupled receptor, Dl and D2, which stimulate and inhibit, respectively, the 

enzyme adenylyl cyclase. Three groups reported the cloning of the Dl dopamine receptor gene 

25 (Dearry et al., 1990 ; Zhou et al., 1990 ; Sunahara et al., 1990 ). The gene encodes a protein of 

446 amino acids having a predicted relative molecular mass of 49,300 and a transmembrane 

topology similar to that of other G protein-coupled receptors. Northern blot analysis and in situ 

hybridization showed that the mRNA for this receptor is most abundant in caudate, nucleus 
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accumbens and olfactory tubercle, with little or no mKNA detectable in substantia nigra, liver, 
kidney, or heart (Dearry et al., 1990 ). Sunahara et al. (1990) reported that the DRD1 gene is 
intronless and, by Southern blot hybridization to DNAs from a hybrid cell panel, they mapped 
the gene to chromosome 5. Family linkage studies confirmed this assignment and suggested 
5 that it is in the same general region as the gene for glucocorticoid receptor and D5S22, a 
marker about 12 cM from GRL. This places it in the 5q3 l-q34 region near the structurally 
homologous genes for beta-2-adrenergic receptor and alpha- 1 -adrenergic receptor. Using 
pulsed field gel electrophoresis and a range of different restriction enzyme digests, Boultwood 
et al. (1991) established that GRL and DRD1 are on the same 300-kb genomic DNA fragment. 
10 Grandy et al. (1990) used the recently cloned DRD1 gene to map the locus to chromosome 5 
in rodent-human somatic cell hybrids. Fluorescence in situ hybridization refined the 
localization to 5q35.1. A 2-allele EcoRI RFLP associated with DRD1 allowed confirmation of 
the localization by linkage analysis in CEPH families. The homologous gene in the mouse is 
located on chromosome 13. 

1 5 The distal end of 5q, 5q3 1 . 1 -qter, contains the genes for 2 adrenergic receptors, 

ADRB2 and ADRA1B and the dopamine receptor type 1 A gene. Krushkal et al. (1998) used 
an efficient discordant sib-pair ascertainment scheme to investigate the impact of this region of 
the genome on variation in systolic blood pressure in young Caucasians. They measured 8 
highly polymorphic markers spanning this positional candidate gene-rich region in 427 

20 individuals from 55 3-generation pedigrees containing 69 discordant sib pairs, and calculated 
multipoint identity by descent probabilities. The results of genetic linkage and association tests 
indicated that the region between markers D5S2093 and D5S462 was significantly linked to 1 
or more polymorphic genes influencing interindividual variation in systolic blood pressure 
levels. Since the ADRA1B and DRD1 A genes are located close to these markers, the data 

25 suggested that genetic variation in 1 or both of these G protein-coupled receptors, which 
participate in the control of vascular tone, plays an important role in influencing 
interindividual variation in systolic blood pressure levels 

The disclosed NOV5 nucleic acid of the invention encoding a Dopamine receptor -like 
protein includes the nucleic acid whose sequence is provided in Table 5A or a fragment 
30 thereof. The invention also includes a mutant or variant nucleic acid any of whose bases may 
be changed from the corresponding base shown in Table 5A while still encoding a protein that 
maintains its Dopamine receptor -like activities and physiological functions, or a fragment of 
such a nucleic acid. The invention further includes nucleic acids whose sequences are 
complementary to those just described, including nucleic acid fragments that are 
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complementary to any of the nucleic acids just described. The invention additionally includes 
nucleic acids or nucleic acid fragments, or complements thereto, whose structures include 
chemical modifications. Such modifications include, by way of nonlimiting example, 
modified bases, and nucleic acids whose sugar phosphate backbones are modified or 
5 derivatized. These modifications are canied out at least in part to enhance the chemical 
stability of the modified nucleic acid, such that they may be used, for example, as antisense 
binding nucleic acids in therapeutic applications in a subject. In the mutant or variant nucleic 
acids, and their complements, up to about 10% percent of the bases may be so changed. 

The disclosed NOV5 protein of the invention includes the Dopamine receptor -like 
1 0 protein whose sequence is provided in Table 5B. The invention also includes a mutant or 

variant protein any of whose residues may be changed from the corresponding residue shown 
in Table 5B while still encoding a protein that maintains its Dopamine receptor -like activities 
and physiological functions, or a functional fragment thereof. In the mutant or variant protein, 
up to about 34% percent of the residues may be so changed. 
1 5 The NOV5 nucleic acids and proteins of the invention are useful in potential 

therapeutic applications implicated in schizophrenia, and other dopamine-dysfunctional states, 
Hypertension, Huntington's disease, levodopa-induced dyskinesias, alcoholism, Diabetes 
Insipidus and Mellitus with Optic Atrophy and Deafiiess, Wolfram Syndrome and/or other 
pathologies and disorders. For example, a cDNA encoding the dopamine receptor-like protein 
20 may be useful in gene therapy, and the dopamine receptor-like protein may be useful when 
administered to a subject in need thereof. By way of nonlimiting example, the compositions 
of the present invention will have efficacy for treatment of patients suffering from 
schizophrenia, and other dopamine-dysfunctional states, Hypertension, Huntington's disease, 
levodopa-induced dyskinesias, alcoholism, Diabetes Insipidus and Mellitus with Optic 
25 Atrophy and Deafiiess, Wolfram Syndrome, as well as other diseases, disorders and 

conditions. The NOV5 nucleic acid, or fragments thereof, may further be useful in diagnostic 
applications, wherein the presence or amount of the nucleic acid or the protein are to be 
assessed. 

NOV5 nucleic acids and polypeptides are further useful in the generation of antibodies 
30 mat bind immunospecifically to the novel substances of the invention for use in therapeutic or 
diagnostic methods. These antibodies may be generated according to methods known in the 
art, using prediction from hydrophobicity charts, as described in the "Anti-NOVX Antibodies" 
section below. For example the disclosed NOV5 protein have multiple hydrophilic regions, 
each of which can be used as an immunogen. In one embodiment, contemplated NOV5 
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epitope is from about amino acids 1 to 10. In other embodiments, NOV5 epitope is from 
about amino acids 125 to 150, from about amino acids 175 to 230, from about amino acids 250 
to 300, from about amino acids 320 to 330, from about amino acids 350 to 370, from about 
amino acids 380 to 410, or from about amino acids 420 to 460. This novel protein also has 
5 value in development of powerful assay system for functional analysis of various human 
disorders, which will help in understanding of pathology of the disease and development of 
new drug targets for various disorders. 



NOV6 

10 A disclosed NOV6 nucleic acid of 2657 nucleotides (also referred to as 

GM523_e_l_A) encoding a novel Metabotropic Glutamate Receptor-like protein is shown in 
Table 6A. An open reading frame was identified beginning with an ATG initiation codon at 
nucleotides 6-8 and ending with a TGA codon at nucleotides 2643-2645. A putative 
untranslated region upstream from the initiation codon and downstream from the termination 

15 codon is underlined in Table 6A, and the start and stop codons are in bold letters. 



Table 6A. NOV6 Nucleotide Sequence (SEQ ID NO:16) 

GATTCATGAAGATGTTGACA^ 

TT TAGGAGAT CACAACTTTATGAGGAGAGAAATTAAAATAGAAGGAGACCTTGTT TTAGGGGG CTTATT T 

CCTATTAATGAAAAAGGCACTGGAACTGAAGAGTGTGGACGAATGAATGAAGACAGAGGTA 

TGGAGGCCATGTTGTTTGCCATTGATGAAATCAACAA^ 

GGTTCACATTTTGGATACATGTTCAAGAGACACCTATGCA 

TCGTTGACTAAAGTGGATGAAGCTGAATATATGTGTCCT 

CACTACTCATTGCAGGAGTCATTGGCGGT^ 

GCTCTTCCAGATC CCTCAGATAAGCTACGCCTCCACCAGTGCCAAACTCAGCGACAAAT CGCGCTATGAT 

TATTTTGCCAGGACCGIX3CCCCCTGAOTTCTACCAGGCCAAAGCCATGGCCGAGATCTT 

ACTGGACCTATGTOTC^CTGTTGCCTCTGAA 

GGAAGCAAGGCTACGCAACATCTGCATCGCCACTGCTGAAAAGGTGG 

TACGACAGCGTGATCCGTGAGCTCCTGCAGA^ 

ATGACTCACGAGAGTTGATCGCTGCAGCCAGCC^ 

CTGGG GTGCACAG GAGAG CAT TGT CAAGGGCAGTGAGCACGT CGC CT ATGGAG CCAT CACCCTGGAGCTG 
GCGTCCCACCCTGTT CGTCAGTT TGATCGCTACTTCCJAGAGCCTCAACCCCTACAACAATCATCGTAACC 
CCTGGTTCCGAGACTTCTGGGAGCAGAAGTTCCAGTGCAGCC 

TTGTGAC AAGCAC CTGGCCAT TGAC^GCAGCAACTATGAACAAGAAT CCAAGA TCAT GTTTGTGGTGAAT 
GCAGTGTATGCCATGGCXSCATGCGCTGCA^ 

GTGATGCAATGAAGATCCTGGATGGAAAGAAGTTGTACAAAGATTATTTGCTGAA 
TCCATTCAACCCAAATAAAGGAGCAGACAGCA^ 
TACAACGTGTTCAACTTCCAGCATATAGGTGG 
CTTTATATCJTAGATGTGGACTCTATTCATTGGTCCCGGAACTC^ 

ctgtgcccccaatgaaatgaaaaacatggagcca^ 

a:ctatgaatacctggttgatgagttcacctgcatggattgtggcgctggccagtggc 

tatctggatgctacaaccttccagaggattacatcaggtc 

tattgcctgcctgggttttatgtgtacatgcatagtcataactgtttttatca^ 

TTGGTCAAAG^TCAGGCO^GAACTCTGCTACAT 
CATTCTTCTTCATTGCTAAGCC^^ 

TGCC^TCTGTTATICTGCTCTCCTGACCAAGACaAACTGCATCG 
GGCGCTCAGAGGCCAAAATTCATCAGCCCCAGTTCTCAGGTTTTTATCTGCC 

AAATTGTGATGGTGTCTGTGTGG CTTATCrTGGAGACTCCIAGGTACTAGAAGATA CACCCrGCCAGAGAA 

GCGGGAAACAGTCATCX^AAA^TGCM 

GTTCTGGTGATTCTAIXX^CTGTGTATGCCTTCA^ 

AGTTCATAGGCTTCACCATGTACACCACCTGCAT 
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AT CAAGTGACTACAGAGTACAGACGACAACAATGTGCATCTCCGT TAGCTTGAGTGGT TTCGTGGTCTTG 

GGCTGTTTGTTTGCCCCCAAG^TGCACA^ 

TTCACCTCAACAGGTTCAGTGTC^GTGGAACTGCGA^ 

GCCAACGGTGTGCAATGGGCGGGAAGTCCTCGACTCCACCACCTCATCTCTGTGATTGTGAATTGCA 



The disclosed NO V6 nucleic acid sequence has 2522 of 2658 bases (94%) identical to 
a Rat metabotropic glutaxnate receptor 3 mRNA from Rattus norvegicus (GENB ANK-H3: 
M92076)(E = 0.0). 

5 A disclosed NOV6 polypeptide (SEQ ID NO: 17) encoded by SEQ ID NO:16 is 879 

amino acid residues and is presented using the one-letter amino acid code in Table 6B. Signal 
P, Psort and/or Hydropathy results predict that NO V6 contains a signal peptide and is likely to 
be localized in the endoplasmic reticulum (membrane) with a certainty of 0.6850. In other 
embodiments, NOV6 is also likely to be localized to the plasma membrane with a certainty of 
10 0.6400, to the Golgi body with a certainty of 0.4600, or to the endoplasmic reticulum (lumen) 
with a certainty of 0.1000. The most likely cleavage site for a NOV6 peptide is between amino 
acids 24 and 25, at SLG-DH. 



Table 6B. Encoded NOV6 protein sequence (SEQ ID NO:17). 

MKMLTRLQVLMIiALFSKGFLVSLGDHNFMRRE I KI EGDL VLGGLFPINEKGTGTEE CGRINEDRGI QRLEAMIiFA 
IDEINKDNYLLPGVKLGVHILDTCSRD^ 

S S VS IQVANEjLRLFQ I PQ I S YAS TSAKLSDKSRYD YFARTVPPDF YQAKAMAE ILR YFNWTYVSTVAS EGD YGET 
GIEAFEQEARLRNICIATAEKVGRSNIRKSYDSVIR^^ 

DGWGAQES IVKGSEHVAYGAI TLELASHPVRQFDRYFQSLNP YNNHRNPWFRDFWEQKFQCS 
HIiAlDSSbTCEQESKIMFVWAVYAMAHALHKMQR^^ 

DSIVKFDTYGDC^GRYNVFNFQHIGGKYSYLKVGHWAETLYLDVDSIHWSRNSVPTSQCSD 

VCCWICIPCEPYEYLVDEFTCMDCGPGQWPTIAD^^ 

HNITOPLVKASGRELCYILLFGVSLSYCMTFFFIA}^ 

GAQRPKFI S P SSQVF I CLGIj I LVQ I VMVSVWL I LETPGTRRYTLPEKRETVI LKCNVKDSSMLI S LTYD WLVT L 
CTVYAFKTRKCPENFNEAKFI GFTMYTTCI I WIiAFLPI FYVTS SDYRVQTTTMCI SVSLSGFWLGCLFAPKVHI 
vI^FQPQK^^Am^RLHLNRFSVSG^ATrc^ 



15 The disclosed NOV6 amino acid sequence has 877 of 879 amino acid residues (99%) 

identical to, and 878 of 879 amino acid residues (99%) similar to, the 879 amino acid residue 
METABOTROPIC GLUTAMATE RECEPTOR 3 PROTEIN protein from Mus musculus 
(Mouse (Q9QYS2)(E = 0.0). 

NOV6 also has homology to the amino acid sequences shown in the BLASTP data 

20 listed in Table 6C. 



Table 6C BLAST results for NOV6 



Gene Index/ 


Protein/ organism 


Length 


Identity 


Positives 


Expect 


Identifier 




(aa) 


(%) 


(%) 
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gi|400254|sp|P31422 
|MGR3_RAT 


METABOTROPIC 
GLUTAMATE 
RECEPTOR 3 
PRECURSOR 


879 


854/879 
(98%) 


874/879 
(99%) 


0.0 


g 1 1 o/ootjuu [ go [ Hftr uo 
741.1 |AF170701_1 


me t ab o t r op i c 
glutamate 
receptor 3 
protein [Mus 
mus cuius] 


879 


o / f / a 1 j 
(99%) 


878/879 
(99%) 


n ft 
U . (J 


gi|ll279202|pir| | JC 
7160 


metabotropic 
glutamate 
receptor subtype 
3 precursor - 
mouse 


879 


875/879 
(99%) 


876/879 
(99%) 


0.0 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 6D. 



10 



Table 6D Information for the ClustalW proteins 

1) NOV6 (SEQ ID NO: 17) 

2) gi| 400254 |sp|P31422|MGR3_RAT METABOTROPIC GLUTAMATE RECEPTOR 3 PRECURSOR (SEQ ID 
NO: 52) 

3) gi| 6288800 |gb|AAF06741.l|AFl70701_l metabotropic glutamate receptor 3 protein 
[Mus musculus] (SEQ ID NO: 53) 

4) gi| 11279202 |pir| | JC7160 metabotropic glutamate receptor subtype 3 precursor - 
mouse (SEQ ID NO: 54) 



15 



20 



25 



30 



35 



40 



45 



50 



NOV6 



gi 



400254 | 
6288800 | 
112792021 



NOV6 



gi 
gi 



400254| 

6288800| 

112792021 



NOV6 

gi | 4002 54 | 

gi|6288800| 

gi]H279202| 



NOV6 



gi 
gi 
gi 



400254) 
6288800 | 
112792021 



N0V6 



gi 
gi 
gi 



400254] 
6288B00 | 
112*792021 



NOV6 



10 
.1-. 



20 



30 



40 



50 



■I 



mkmltrlqvlmlalfskgflvslgdenfmrreikiegdlvlgglfpinek 
e^kmltrlqJJlmlalfskgflJJslgdhnfmrreikiegdlvlgglfpinek 
m:<mltrlqvlmlalfsicg?lvslgdhnfmrreikiegdlvlgglfpinek 
mkmltrlqvlml alfskgflvslgdhnfmrrei ki egdlvlgglfp inek 



60 



■ I- 



70 

.1 .. 



80 

.1.. 



90 



100 



■ I. 



I 



gtgteecgrinedrgiqrleamlfaideinkdnyllpgviclgveildtcs 
gtgteecgrinedrgiqrleamlfaideinkdnyllpgviajgveildtcs 
gtgteecgrinedrgiqrleamlfaideinkdnyllpgvrclgvhildtcs 
gtgteecj^inedrgiqrlbamlfaideinkdnyllpgviclgveildtcs 



110 



120 



130 



140 
.J.. 



150 

• J. 



RDTYALEQSLEFVRASLTKVDEAEYMCPDGSYAIQENIPLLIAGVIGGSY 
RDTYALEQSLEF\'RASLTKVDEAEYKCPDGSYAIQENIPIiLIAGVIGGSY 
RDTYALEQSLEFVRASLTKVDEAEYKCPDGSYAIQSNIPLLIAGVIGGSY 
RDTYALEQSLEFVRASLTKVDEAEYMCPDGSYAIQENIPLIjIAGVIGGSy! 



160 



170 



180 



190 



200 

..I 



S3VSIQVANLLRLFQIPQISYASTSAKLSDKSRYDYFARTVPPDFYQAKA 
S SVS IQVANLLRLFQIPQIS YASTSAKLSDKSRYDYFARTVPPDFYQAICA 
SSVSIQVANLLRLFQIPQISYASTSAKLSDKSRYDYFARTVPPDFYQAKA 
SSVSIQVANLLRLFQIPQISYASTSAKLSDKSRYDYFARTVPPDFYQAKA 



210 



I 



220 



230 



I • 



240 
..1 .. 



250 
..I 



MAEILRYFBIWTYVSTVASSGDYGETGIEAFEQEARLRNICIATAEKVGRS 
maeilrSfnwtyvs tvas EGDYGETGI e AFEQEARLRNI CIATAEKVGRS 
I4AEILRYFMKTYVSTVASEGDYGETGIEAFEQEARLRNICIATAEKVGRS 
[/lAEILRYFNWTYVSTVASEGDYGETGIEAFEQEARLRNI CIATAEKVGRS 



I 



260 



270 



280 



■I- 



290 



I. 



300 



WI RKS YDSVIRELLQICPNARWVLFKRSDDSRELIAAAS RVNAS FTVJVAS 
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mirksydsvirellqicpnarvwlfmrsddsreliaaajJrvnasftwas 
^rksydsvirbllqkpl^vwlfme^dsreliaaasrvmsftwvas 
bllrksydsvirellqkpharvwlfnirsddsreliaaasrm^sftwvas 



gi 
gi 
gi 



400254 | 

6288800) 

11279202] 



10 



NOV6 



gi 
gi 
gi 



400254 | 

6288800] 

11279202| 



310 



320 



330 



340 
..|.. 



350 

-A 



DGWGAQES I VICGSEH VAYGA1 TLELASHP VRQFDRYFQSL5IPXWNHRNPW 
DGWGAQES I VKGSEHVAYGAI TL3LASHPVRQFDRYFQSIi3JP YNNHRNPV3 
DGWGAQES I VKGSEHVAYGAI TLELASHPVRQFDRYFQSLNPYNNHRNPW 
DGWGAQES I VKGSEHVAYGAI TLELASHPVRQFDRYFQSLNPYWNHRNPW 



15 



NOV6 



gi 
gi 
gi 



400254] 

6288800| 

11279202] 



360 



370 



380 



390 



400 
-.1 



FRDFWEQKFQCSLCNKRNHRQICDKHLAIDSSNYEQESKIMFVVKAVYAM 
FRDFWEQKFQCSLQNKRNHRC^CDKHLAIDSSNYEQESKIMFVVNAVYAM 
FRDFWEQKFQCSLQKKRNHRQICDKHLAIDSSNYEQESKI>1FVVKAVYAM 
FRDFWEQKFQCSLCNKR^RQICDKHLAIDSSNYEQESKIMFVVNAVYAM 



20 



25 



30 



N0V6 



gi 
gi 
gi 



400254] 
6288800) 
11279202 | 



N0V6 



gi 
gi 
gi 



400254 | 
6288800) 
11279202 1 



I 



410 
..].. 



420 



430 



440 



450 
-•I 



AHALHKMQRTLCPNTTKLCDAMKILDGKKLYKDYLLKINFjJAPFNPNKGA 
AHAL3JKMQRlliCPNTTiajCDAMKILDGKKLYK§YLLKINFTAPFNPKKGA 
AHALHKMQRTLCPNTTKLCDAI^iKILDGKKLYKDYLLKINFTAPFNPNKGA 
AHALHKMQR^CPNTTKLCDAMKILDGKKLYKDYLLKIKFTAPFNPNKGA 



460 
. . I . . 



■]• 



470 
..I .. 



480 



490 



500 



DS I VKFDTYGDGMGRYWVFHFQHIGGKYS YLKVGm-JAETLYLDVDS I HWS 
DS I VKFDT^GDGMGRYISVFN JqISgGKYS YLKVGHWAETL^LDVDS I HWS 
DS I VKFDTYGDGMGR YNVFHFQHIGGKYS YLICV GHWAE TLYLDVD S I HW S 
D S I V KFD TYGDGMGRYNVFNFQHI GGKYSY L KVGHWAETL YLDVD S I HW S 



35 



40 



45 



50 



55 



60 



65 



70 



N0V6 

gi 
gi 
gi 



400254] 
6288800] 
11279202 | 



N0V6 



gi 
gi 
gi 



400254 I 
6288800] 
11279202 | 



N0V6 



gi 
gi 
gi 



400254) 

6288800] 

112792021 



N0V6 



gi 
gi 
gi 



400254) 
6288800 | 
11279202] 



N0V6 

gi 

3i 

gi 



400254 I 
6288800| 
11279202] 



N0V6 



510 



520 



I 



530 



540 



550 



-I I 



RNSVPTSQCSDFCAPNEMKNMQPGDVCCWI CI PCEPYEYLVDEFTCMDCG 
RNSVPTSQCSDPCAPNEMKNMQPGDVCCWICIPCEPYEYLVDEFTCMDCG 
RNSVPTSQCSDPCAPNEMKNMQPGDVCCWICIPCEPYEYLVDEFTCMDCG 
RNSVPTSQCSDPCAPNEMKNMQPGDVCCWICIPCEPYEYLVDEFTCMDCG 



560 



570 



580 



590 



600 



P GQVJ PTADLSG C YNL P EDY I RVJEDAWAI GP VTI ACL GFMCTC I V I TV F I K 
PGQWPTADLSGCYNLPEDYlEWEDAWAIGPVTIACLGFgCTCIVIWFIK 
PGQWPTADLSGCYNLPEDYIRWEDAWAIGPVTIACLGFMCTCIVITVFIK 
PGQWPTADLSGCYNLPEDYIRWEDAWAIGP\^IACLGFMCTCIVITVFIK 



610 



I 



620 



I 



630 



I. 



640 



650 

i4 



HNNTPLVICASGRELCYILLFGVSIiSYCMTFFFIAKPSPVICALRRLGLGT 
HNNTPLVKASGRELCYILLFGVSLS YCMTFFFI AKP SPV1 CALRRLGLGT 
HNNTPLVI<ASGRELCYILLFGVSLSYCMTFFFIAKPSPVICALRRLGLGT 
HNNTPLVKASGRELCYILLFGVSLSYCMTFFFIAKPSPVICALRRLGLGT 



660 



670 



680 



• I- 



690 



700 
••I 



S FAI CYSALLTKTNC I AR I FDGVKNGAQRPKF ISPS SQVFI CLGLILVQ I 
SFAI C YSALLTKTNC IAR I FDGVKNGAQRPKF I SPS SQVFI CLGLI LVQ I 
SFAI CYSALLTKTNC I ARI FDGVKNGAQRPKFI SPS SQVFICLGLILVQI 
S FAI CYSALLTKTNC I ARI FDGVKNGAQRPKF I SP S S QVFI CLGLI LVQ I 



710 



720 



730 



740 



750 
••I 



VMVSVWLILETPGTRRYTLPEICRETVILKCNVICDSSMLISLTYDVVLVIL 
VMVSVWLILETPGTRRYTLPEKRETVILKCNVia3SSMLISLTYDWLVIL 
VMVS VWL ILETPGTRRYTLPEKR ETV I LKCNVKDS S MLI SLT YDWLVIL 
VMVSVWLILETPGTRRYTLPEKRETVILKCNVKDSSMLISLTYDWLVIL 



760 



770 



780 



790 



800 
••1 



CTVYAFKTRKCPENFNEAKFIGFTMYTTCIIWLAFLPIFYVTSSDYRVQT 
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10 



15 



gi 
gi 
gi 



4002541 

6288800) 

11279202) 



NOV6 



gi 
gi 
gi 



400254] 
6288800) 
11279202 | 



NOV6 



gi 
gi 
gi 



400254) 

6288800) 

11279202] 



CTVyAFKTRKCPBNFNEAKFtGFTMYTTCIIWLAFLPIFYVTSSDYRVQT 
CIVYAFKTRKCPEK'FNEAKF I GFTMYTTCI I WLAFL PI FYVTSSD YRVQT 
CTVYAFKTRKCPENFMEAKFIGFTMYTTCI I WLAFLPI F YVTSSDYRVQT 



.1 . 



810 



820 



I- 



830 



840 



850 



TTMCISVSLSGFVVLGCLFAPKVHIVLFQPQKNV^/THRLHLNRFSVSGTA 
TTMCISVSLSGFVVLGCLFAPKVHIVLFQPQKNVVTHRLHLKRFSVSGTA 
T TMCI SVSL SGF WLGCliFAPKVHI VLF QPQKNWTHRLHLNRFS VS GTA 
TTMCI SVSLSGFVVLGCLFAPKVHIVLFQPQKNVVTHRLHLHRFSVS GTA 



860 



870 



T T YSQgS ASTYVPTVCNGREVLDSTTS SL 
TTYS QSSAST YVPTVCNGREVLDSTTSSL 
TTYSQSSASTYVPTVCNGRSVLDSTTSSL 
TTVSQSSASTYVPTVCWGREVLDSTTSSL 
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Table 6E-F lists the domain description from DOMAIN analysis results against N0V6, 
This indicates that the N0V6 sequence has properties similar to those of other proteins known 
to contain this domain. 



Table 6E. Domain Analysis of NOV6 

gnl 1 Pf am | pf amO 1 0 94 , ANF_receptor, Receptor family ligand binding 
region. This family includes extracellular ligand binding domains of a 
wide range of receptors. This family also includes the bacterial amino 
acid binding proteins of known structure. (SEQ ID NO: 84) 
CD-Length « 402 residues, 98.5% aligned 
Score = 323 bits (827) , Expect = 3e-89 
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Query: 


62 


Sbjct: 


6 


Query: 


122 


Sbjct: 


66 


Query: 


182 


Sb j ct : 


122 


Query: 


242 


Sb j ct : 


182 


Query: 


298 


Sbjct: 


240 


Query: 


3S8 


Sbjct: 


295 


Query: 


417 


Sbjct: 


343 


Query: 


475 



EDRGI QRLEAMLFAIDE INKDNYLLPGVKLGVE I LDTCSRDT YALEQSLE FVRASLTKVD 12 1 

iii nun i i ii i im + ii+ in i iiiii n i ii 

AVRGITRLEA^GAFDRINADPA 6 5 



+ I I 1+ + +1 II 
CSSVRCAGGDLALTEGVAGVIGPSCSSSAIQV- 



+11 MM I +1 II +1 ++III 



III I II III II++IIII 

-ANLASLLNI PMI S YGSTAPEIjSDK 121 



i m 



i ii 



. + m + +i ++m + inn* * m+ II i+ 

182 ALSVKIGEFDRGDHEDPDKLIiRELKR - - RARVWMCGHGETLPJ3IiIiEAMiRIiGIiTGED¥V 239 



I 1 + 11 + 



I I III 111+ ♦ +1 11 ♦ II IIIII + H++ 



DSSNYEQESKIMFWNAVXAMAHALHKMQRTLCPNTT- 416 

mi i n +iii iiiii I + 

-LEEYEQEGKAGFVYDAVTnjYAHALHNTTIiAIiGGSWVD 342 



- - KLCDmKILDGKKL y?fflyZiiKINPIiAPPfn > NKGflJDSIVKPDTYGDGMGRVNVFNFQHI 474 

II + +1 I I II II I I ++ 1+ 

3EKLVQHL RNIiTFBGVTGP VTFDBNGDRDGDYVLIJ3TQNT 382 



475 GGK YSYIiKVGHWAE 488 
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+1 I! I I 

Sbjct: 383 ETGQLKVTGTYDGVGKWTE 401 



Table 6F. Domain Analysis of N0V6 

gnl | Pf ami pf amO 0003 , 7tm_3, 7 transmembrane receptor (metabotropic E 
family). (SEQ ID NO:85) 

CD-Length = 256 residues, 100.0% aligned 
Score - 323 bits (827), Expect = 3e-89 



5 Query: 576 WAIGPVTIACLGFMCTCIVITVFIKHI^TPLVKASGRELCYILLPGVSLSYCMTFFFIAK 635 

I I +1 II + I I* 11 + 11 +11 + 1111 HI Ml 1+ I I + 1 II I 

Sbjct: 1 LGIVLVALAVLGIVLTLFVLWFVKH^ 60 

Query: 636 PSPVICALRIU.GLGTSFArCYSAI^TKTNCIARIFDGVKNGAQRPKFISPSSQVFIClG^ 695 

10 * III |||+ | | +IIIIM III + III I 1+ +111111 +1 I I I I 

Sbjct: 61 PSETSCILRRILFGLGFTLCYSAIiLAKT^VLRIFRAKKPGSGKPKFISPWAQVLIVLIL 120 

Query: 696 ILVQIV^SVWLILETPGTRRYTLPEKRETVILKCNVKDS - SMLI SLTYDWLVILCTVY 754 
+ | + | +++ + || ++ | | || + + || + || + ++ | || + | + ||| 

15 Sbjct: 121 VL IQVIICVI WLWEPPRPTIDIYSEKBK- IILEQTKGSMVAFVVVLGYDGLIiAVLCTFL 179 



20 



Query: 755 AFKTRKCPENPNBAKFIGFTMYITCIIWIAFIiPIFYVTSSDTOVQTTTMCISVSLSGFVV 814 

II II llllllllllll+l I IM+IMI* 1+ +11 I- 1 k 

Sbjct : 180 AFLTRNLPENFNEAKFI GF SMLTFCTVWAFI P I YL - - STPGKVQVAVE I FS I LAS STVL 237 
Query: 815 LGCLFAPKVH1VLFQPQKN 833 

inn n +MI+MI 

Sbjct: 238 LGCLFVPKCY I ILFRPEKN 256 



25 G-protein-coupled receptors (GPCRs) constitute a vast protein family that 

encompasses a wide range of functions (including various autocrine, paracrine and endocrine 
processes). They show considerable diversity at the sequence level, on the basis of which they 
can be separated into distinct groups. The term clan is used to describe the GPCRs, as they 
embrace a group of families for which there are indications of evolutionary relationship, but 

30 between which there is no statistically significant similarity in sequence. The currently known 
clan members include the rhodopsin-like GPCRs, the secretin-like GPCRs, the cAMP 
receptors, the fimgal mating pheromone receptors, and the metabotropic glutamate receptor 
family. 

The metabotropic glutamate receptors are functionally and pharmacologically distinct 
35 from the ionotropic glutamate receptors. They are coupled to G-proteins and stimulate the 
inositol phosphate/Ca 2+ intracellular signalling pathway. The amino acid sequences of the 
receptors contain high proportions of hydrophobic residues grouped into 7 domains, in a 
manner reminiscent of the rhodopsins and other receptors believed to interact with G-proteins. 
However, while a similar 3D framework has been proposed to account for this, there is no 
40 significant sequence identity between these and receptors of the rhodopsin-type family: the 
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metabotropic glutamate receptors thus bear their own distinctive 7TM' signature. This 7TM 
signature is also shared by the calcium-sensing receptors, and GABA (gamma-anxmo-butyric 
acid) type B (GABA(B)) receptors. 

At least eight sub-types of metabotropic receptor (MGR1-8) have been identified in 
5 cloning studies. The sub-types differ in their agonist pharmacology and signal transduction 
pathways. 

The mGluR3 gene consists of six exons and spans over 95 kb. Exon 1 and its preceding 
putative promoter are located distantly from the following protein-coding region. In the 
mGluR family, mGluR3 and mGluRS are both expressed in neuronal and glial cells and are 

10 upregulated during the early postnatal period. They are, however, coupled to two distinct 
signaling cascades and have been shown to exert opposite influences on some functions of 
cultured astrocytes. In cultured astrocytes, mGluR3 and mGluR5 mRNA levels were 
significantly increased by exposure to epidermal growth factor (EGF), basic fibroblast growth 
factor (bFGF), or transforming growth factor-alpha; and EGF was more efficacious than bFGF 

15 in producing this increase. Hence, mGluR3 and mGluR5 mRNAs are conceitedly upregulated 
in cultured astrocytes by specific growth factors. This finding suggests that the two mGluR 
subtypes may play an important role in maintaining the proper balance of astrocyte functions 
via two distinct signal transduction mechanisms. 

Glutamate receptors are divided into 2 distinct classes: ionotropic glutamate receptors 
20 (iGluRs) and metabotropic glutamate receptors (mGluRs). The iGluRs consist of N-methyl-D- 
aspartate (NMDA) receptors and non-NMDA receptors. Non-NMDA receptors are further 
subdivided into 2 groups: alpha-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid 
receptors and kainate receptors. The mGluRs are divided into 3 groups according to agonist 
selectivity, coupling to different effector systems, and sequence homology. Group I includes 
25 mGIuRl and mGIuR5, which are coupled to inositol phospholipid metabolism. Group II, 
which includes mGluR2 and mGluR3, and group m, which includes mGluR4, mGluR6, 
mGluR7, and mGluR8, are negatively coupled to adenylate cyclase activity. Each mGluR 
possesses a large extracellular domain. Okamoto et al. (1998) expressed mGlurl -alpha 
(mGIuRl A) in insect cells on a baculovirus system. They isolated a soluble mGluR that 
30 encodes only the extracellular domain and retains a ligand binding characteristic similar to that 
of the full-length receptor. Their observations demonstrated that a ligand binding event in 
mGluRs can be dissociated from the membrane domain. 
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Smitt et al. (2000) demonstrated that autoantibody against mGluRl A was responsible 
for severe paraneoplastic cerebellar ataxia in 2 patients. The disorder developed in both 
patients while they were in remission from Hodgkin disease. One, a teenager, had been in 
remission for 2 years when truncal ataxia, intention tremor, and gait ataxia developed. This 
5 patient improved clinically with loss of cells in the cerebrospinal fluid when treated with 
plasma exchanges, oral prednisone, and 2 courses of intravenous immune globulin. The 
second patient reported by Smitt et al. (2000) was in her late forties and, in addition to 
successfully treated Hodgkin disease, had polycystic kidney disease requiring hemodialysis for 
many yeaTS. Therapy was less successful in this patient, possibly because of delay in initiation. 

10 The disclosed NOV6 nucleic acid of the invention encoding a Metabotropic Glutamate 

Receptor -like protein includes the nucleic acid whose sequence is provided in Table 6A or a 
fragment thereof. The invention also includes a mutant or variant nucleic acid any of whose 
bases may be changed from the corresponding base shown in Table 6 A while still encoding a 
protein that maintains its Metabotropic Glutamate Receptor -like activities and physiological 

1 5 functions, or a fragment of such a nucleic acid. The invention further includes nucleic acids 
whose sequences are complementary to those just described, including nucleic acid fragments 
that are complementary to any of the nucleic acids just described. The invention additionally 
includes nucleic acids or nucleic acid fragments, or complements thereto, whose structures 
include chemical modifications. Such modifications include, by way of nodimiting example, 

20 modified bases, and nucleic acids whose sugar phosphate backbones are modified or 
derivatized. These modifications are carried out at least in part to enhance the chemical 
stability of the modified nucleic acid, such that they may be used, for example, as antisense 
binding nucleic acids in therapeutic applications in a subject In the mutant or variant nucleic 
acids, and their complements, up to about 10% percent of the bases may be so changed. 

25 The disclosed NOV6 protein of the invention includes the Metabotropic Glutamate 

Receptor -like protein whose sequence is provided in Table 6B. The invention also includes a 
mutant or variant protein any of whose residues may be changed from the corresponding 
residue shown in Table 6B while still encoding a protein that maintains its Metabotropic 
Glutamate Receptor -like activities and physiological functions, or a functional fragment 

30 thereof. In the mutant or variant protein, up to about 1 0% percent of the residues may be so 
changed. 

The above defined information for this invention suggests that these Metabotropic 
Glutamate Receptor -like proteins (NOV6) may function as a member of a "Metabotropic 
Glutamate Receptor family". Therefore, the NOV6 nucleic acids and proteins identified here 
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may be useful in potential therapeutic applications implicated in (but not limited to) various 
pathologies and disorders as indicated below. The potential therapeutic applications for this 
invention include, but are not limited to: protein therapeutic, small molecule drug target, 
antibody target (therapeutic, diagnostic, drug targeting/cytotoxic antibody), diagnostic and/or 
5 prognostic marker, gene therapy (gene delivery/gene ablation), research tools, tissue 

regeneration in vivo and in vitro of all tissues and cell types composing (but not limited to) 
those defined here. 

The nucleic acids and proteins of NOV6 are useful in potential therapeutic applications 
implicated in immune disorders and airway pathologies such as epileptic seizures and other 

«1 0 neurological disorders, Hodgkin disease, polycystic kidney disease, mental depression, 
Adenocarcinoma, Smith-Lemli-Opitz syndrome, Retinitis pigmentosa, and/or other 
pathologies and disorders For example, a cDNA encoding NOV6 may be useful in gene 
therapy, and NOV6 may be useful when administered to a subject in need thereof. By way of 
nonlimiting example, NOV6 will have efficacy for treatment of patients suffering from 

1 5 epileptic seizures and other neurological disorders, Hodgkin disease, polycystic kidney 
disease, mental depression, Adenocarcinoma, Smith-Lemli-Opitz syndrome, Retinitis 
pigmentosa. The novel NOV6 nucleic acid encoding NOV6 protein,, or fragments thereof, 
may further be useful in diagnostic applications, wherein the presence or amount of the nucleic 
acid or the protein are to be assessed These materials are further useful in the generation of 

20 antibodies that bind immunospecifically to the novel substances of the invention for use in 
therapeutic or diagnostic methods. 

NOV6 nucleic acids and polypeptides are further useful in the generation of antibodies 
that bind immunospecifically to the novel substances of the invention for use in therapeutic or 
diagnostic methods. These antibodies may be generated according to methods known in the 

25 art, using prediction from hydrophobicity charts, as described in the "Anti-NOVX Antibodies" 
section below. For example the disclosed NO V6 protein have multiple hydrophilxc regions, 
each of which can be used as an immunogen. In one embodiment, contemplated NOV6 
epitope is from about amino acids 20 to 30. In other embodiments, NO V6 epitope is from 
about amino acids 50 to 70, from about amino acids 100 to 140, from about amino acids 180 

30 to 200, from about amino acids 210 to 280, from about amino acids 3 10 to 400, from about 
amino acids 450 to 510, from about amino acids 520 to 560, from about amino acids 600 to 
610, from about amino acids 660 to 680, from about amino acids 700 to 720, from about 
amino acids 750 to 770> or from about amino acids 800 to 850. This novel protein also has 
value in development of powerful assay system for functional analysis of various human 
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disorders, which will help in understanding of pathology of the disease and development of 
new drug targets for various disorders. 



NOV7 

5 NOV7 includes three novel PV-l-like proteins disclosed below. The disclosed 

proteins have been named NOV7a, NOVTb, and NOV7c. 
NOV7a 

A disclosed NOV7a nucleic acid of 1366 nucleotides (also referred to 
sggc jiraft_ba560al 5_20000723_dal) encoding a novel PV-1 -like receptor protein is shown 
10 in Table 7A. An open reading frame was identified beginning with an ATG initiation codon at 
nucleotides 1-3 and ending with a TGA codon at nucleotides 1327-1329. In Table 7A, the 3' 
untranslated region is underlined and the start and stop codons are in bold letters. 



Table 7A. NOV7a Nucleotide Sequence (SEQ ID NO:18) 

CCTGCGCTACTTCTTCCTCT 

TCTATGGC^CGTGCACGTGAGCACAGAGTCCAACCT^ 

AGTCAGCT<X!TAGGGCTCACGGCCTCCC^ 

GGATGCCATCATGCAGATGTGGCTGAAT^ 

GCCAGGGTGACCGGGTAATCTACACGAACAATCM 

TGCAGAGATCAATTCAAGGACATGAACAAGAGCTGCGATGCCTTGCT 

GACGCTGGAGGTGGAGATAGCCAAGGAGAAGACCATTTGCACTAAGGATAAGGAAAGCGTGCTGCTGAACA 
AACGCGTGGCGGAGGAACAGCTC3GTTGAATGCGTGAAAACCCGGGAGCTGCAGCACCAAGAGCGCCAGCTG 
GC CAAGGAGCAACTGCAAAAGGTGCAAGCC CTCTGCCTGCCC 

TCGTAACCTGTGGAGGGACTCCATTATCCCACG(^GCCTGGACMCCTGGGTTACAACCrrCTACCATCCCC 
TGGGCTCGGAATTGGCCTCCATCCXaCAGAGCCTGCGACCAC^TGCCCAGCCTCA 

GGT(^GTGCCGGAGCCTCCGGGCGGATATCGAACGCGTGGCCCGCGAGAACTCAGACCTCCAACGCCAGAA 

GCTGGAAGCCCAGCAGGGCCTGCGGGCC^GTCAGGAGGCGAAACAGAAGGTGGAGAAGGAGGCTCA^ 

GGGAGGCCAAGCTCCAAGCTGAATGCTCCCGGCAGACCCAGC^ 

AAGGAAC GAGACAACC TGGC CAAGGAGCTGGAAGAGAAGAAGAGGGAGGCGGAG CAGCTCAGGATGGAGCT 
GGCCATCAGAAACTCAGCCCTGGACACCTG<^TCAAGACCAAGTCGCAGCCGAT 

CCATGGGCCCTGTCCCCMCCCC(^GCCCATCGACCCAGCTAGCCTGGAGGAGTTCAAGAGGAAGArCCTG 
GAGTCCCAGAGGCCCCCTGCAGG<^TCCCTGTAGCCCCArCCAGTGGCTGAGGAGGCTCCGGCACTGACCT 
AAGGG CGAATC C CAG CA 



15 The disclosed NOV7a nucleic acid sequence, localized to chromosome 19, has 945 of 

1345 bases (70%) identical to a 1968 bp PV-1 mRNA from Rattns norvegicus (GENBANK- 
ID: AF154831|acc:AF154831) (E= Lie" 121 ). 

A disclosed NOV7a polypeptide (SEQ ID NO:19) encoded by SEQ ID NO:18 is 442 
amino acid residues and is presented using the one-letter amino acid code in Table 7B. Signal 

20 P, Psort and/or Hydropathy results predict that NOV7a has a signal peptide and is likely to be 

localized in the plasma membrane with a certainty of 0.7900. In other embodiments, NOV7a is 

also likely to be localized to the nucleus with a certainty of 0.6000, to the microbody 

(peroxisome) with a certainty of 0.3000, or the Golgi body with a certainty of 0.3000. The 
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most likely cleavage site for a NOV7a peptide is between amino acids 50 and 51, at: YVG- 
NV. 

SNP data for NOV7a can be found below in Example 3 . 



Table 7B. Encoded NOV7a protein sequence (SEQ ID NO:19). 

"mgTamehggsy^ 

rraeglysqllgltasqsnlti<^nfttrakd^ 

nqrymaai i lsekqcrdqfkdmnkscdallfmlmqkvktleve iakektictkdkesyllnkrv 

AEEQLVECVKTRELQHQERQLAKBQLQKVQALCLPLDKDKFBMDLRNLWRDSII 

LYHPLGSELASIRRACDHMPSLMSSKYEGQCRSLRADIERVARENSDLQRQKLEAQQGLRASQE 

AKQKVEKEA.QAREAKLQAECSRQTQLALEEKAVLRKERDNIA 

ALDTCIKTKSQPMMPVSRPMGPVPNPQPIDPA5LEEFKRKILESQRPPAGIPVAPSSG 



The disclosed NOV7a amino acid sequence has 266 of 442 amino acid residues (60%) 
identical to, and 347 of 442 amino acid residues (78%) similar to, the 438 amino acid residue 
PV-1 protein from Rattus norvegicus (SPTREMBL-ACC:Q9WV78) ( 1.6e~ 142 ), and 439 of 
442 amino acid residues (99%) identical to, and 439 of 442 amino acid residues (99%) similar 
10 to, the 479 amino acid residue Human ORFX ORF1918 polypeptide sequence 
(patp:AAB42154 ) (l.lc 729 ). 

TaqMan data for NOV7a can be found below in Example 2. 
NOV7b 

A disclosed NOV7b nucleic acid of 1421 nucleotides (also referred to 2847264.0.32) 
15 encoding a novel PV-1 -like receptor protein is shown in Table 7C. An open reading frame was 
identified beginning with an ATG initiation codon at nucleotides 55-57 and ending with a 
TGA codon at nucleotides 1381-1383. In Table 7C, the 5' and 3' untranslated regions are 
underlines and the start and stop codons are in bold letters. 



Table 7C. NOV7b Nucleotide Sequence (SEQ ID NO:20) 

GAATTCTAGGTGGTGGTGAGCAGGGACGGTGCA.CCGGACGGCGGGAT CGAGCAAA TGGGTC TGGCCATGGA 
GTACGGAGGGTCCTACGCTCGGGCGGGGGGCAGCTCT CGGGGCTGCTGGTATTAC CTGCGC TACTT CTTCC 
TCTTCGTCTCCCTCATCCAATTCCTCATCATCCTG^ 

GTGAGCACAGAGTCCMCCTGCAGGCCACCGAGCGCCGAGCCGAGGGCCTATACAGTCAGCTCCTAGGGCT 

CACGGCCTCCCAGTCCAACTTGACCAAGGAGCTCAACTTC^^ 

TGTGGCTGAATGCTCGCCGCGACCTGGACCGCATCAAT^ 

ATCTA(^CGAACAATCAGAGGTACATGG 

GGACATCy^ACAAGAGCTGCGATGCCITGCTCTT 

TAGCCAAGGAGAAGACCATTTGCACTAAGGATAAGGAAAGO^TC 

CAGCTGGTTGAATGCGTGAAAACCCX3GGAGCTGCAGCACCAAGAGCGCCAGCTGGC 

AAAGGTGCAAGCCCTCTGCCTGCCCCTGGACAAGG^ 

ACTCCATTATCCCACGCAGCCTGGAOIACCTGGGTTACAACCTCTACCATCCCCTGGGCXCGGAATTGGCC 
TCCATCCGCAGAGCCTGCGACCACATGCCCAGCCTCATGAGCTCCAAGGTGGAGGAGCTGGCCCGGAGCC^ 
CCGGGCGGATAT(X-AACGCGTGGCCCXSCGAGAACTC^ 

GCCTGCGGGCCAGTCAGGAGGCGAAACAGAAGGTGGAGAAGGAGGCTCAGGCCCGGGAGGCCAAGCTCCAA 
GCTGAATGCTCCCGGCAGAC CCAGCTAGCGC TGGAGGAGAAGGCGGTGCT GCGGAAGGAACGAGACAACCT 
GGCCAAGGAGCTGGAAGAGAAGAAGAGGGAGGCGGAGCAGCTCAGGATGGAGCTGGCCATCAGAAACTCAG 
CGCTGGACACCTGCATCAAGACCAAGTCGCAGCCGATGATGCCAGTGTCAAGGCCCATGGGCCCTGTCCCC 
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AACCCCCAGCCCATCGACCCAGCTAGCCTGGAGGAGTTCAAGAGGAAGATCCTGGAGTCCCAGAGGCCCCC 

TGCAGGCATCCCTGTAGCCCCATCCAGTGGCT^ 

T 



The disclosed NOV7b nucleic acid sequence, localized to chromosome 19, has 969 of 
1383 bases (70%) identical to a PV-1 mRNA from Rattus norvegicus (GENBANK-ID: 
AF154831 )(E = 2.5e 123 ). 
5 A disclosed NOV7b polypeptide (SEQ ID NO:21) encoded by SEQ ED NO:20 is 442 

amino acid residues and is presented using the one-letter amino acid code in Table 7D. Signal 
P, Psort and/or Hydropathy results predict that NOV7b has a signal peptide and is likely to be 
localized in the plasma membrane with a certainty of 0.7900. In other embodiments, NOV7b 
is also likely to be localized to the nucleus with a certainty of 0.6000, to the microbody 
10 (peroxisome) with a certainty of 0.3000, or the Golgi body with a certainty of 0.3000. The 
most likely cleavage site for a NOVTb peptide is between amino acids 50 and 51, at: YVG- 
NV. 



Table 7D. Encoded NOV7b protein sequence (SEQ ID NO:21). 

MGLAME YGGS YARAGGSSRGCW YYLRYF FL FVSLIQFL 1 1 LGLVL FMVYGDVHVSTESNLQATERRAEGL Y 
SQLIrGLTASQSNLTKELl^TTRAKDA^ 

CRDQFKDMNKS CDALL FMLNQKVKTLE VEI AKEKT I CTKDKE SVLLNKRVAEEQLVE CVKTRELQHQ ERQL 
AKEQLQ KVQALCLPLDKDKFEMDIiRNLWRD S 1 1 FRSLDNLGYNL YHPLGSELAS IRRACDHMPSLMS S KVE 
ELARSLRAD I ERVARENSDIjQRQKLEAQQGLRASQEAKQKVEKEAQAREAKIjQAECS RQTQIiALEEKAVLR 
KERDNLAKELEEKKREAEQLRMELAIRNSALDTCIKTKSQPMMPVS RPMGPVPNPQP IDPAS IiEEFKRKI L 
ESQRPPAGIPVAPSSG 

1 5 The disclosed NO V7b amino acid sequence has 268 of 442 amino acid residues (60%) 

identical to, and 350 of 442 amino acid residues (79%) similar to the 438 amino acid residue 
PV-1 protein from Rattus norvegicus (SPTREMBL-ACC:Q9WV78), and 454of 457 amino 
acid residues (99%) identical to, and 457 of 457 amino acid residues (100%) similar to the 479 
amino acid residue Human ORFX ORF1918 polypeptide sequence (patp:AAB42154) (E = 

20 Ue- 237 ). 

NOV7b is expressed in at least the following tissues: lymph node, bone marrow, 
spleen, mammary gland, thyroid, stomach, fetal kidney, heart, fetal liver. In addition, the 
sequence is predicted to be expressed in lung because of the expression pattern of 
(GENBANK-ED: Q9WV78) a closely related PV-1 homolog in species Rattus norvegicus. It 
25 has also been reported to be expressed in muscle and brain (J Cell Biol 1999 Jun 

14; 145(6): 11 89-98). Endothelium of the fenestrated peritubular capillaries of the kidney and 
those of the intestinal villi, pancreas, and adrenals have also been shown to express PV-1 (Proc 

92 
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Natl Acad Sci U S A 1999 Nov 9;96(23): 13203-7) TaqMan data forNOV7b can be found 
below in Example 2. 



NOV7c 

5 A disclosed NOV7c nucleic acid of 2024 nucleotides (also referred to CG51878-03) 

encoding a novel PV-l-like receptor protein is shown in Table IE. An open reading frame was 
identified beginning with an ATG initiation codon at nucleotides 1 -3 and ending with a TGA 
codon at nucleotides 1327-1329. In Table 7E, the V untranslated Tegion is underlined and the 
start and stop codons are in bold letters. 

10 



Table 7A, NOV7c Nucleotide Sequence (SEQ ID NO:22) 

"atgggtctggccat^^ 
cctgcgctacttcttcctcttcgtctccct 
tctatggcaacgtgcacgt(^gg 
agtcagctcctagggctcacggc^ 

ggatgccatcatgcagatgtggctgaattg ctcgtcgcga cctggaccgcatcaatgccagc ttccgccagt 

gccack^tgaccgggtcatctaciacgaacaatcagaggtaca^ 

tgcagagatcaattcaaggacatgaaqiagagct^ 

gacgctggaggtggagatagcgaaggagaagacc^tttgcactaagg 

aacgcgtggcggaggaacagctggttgaatgcgtgaaaacccgggagctg(^gcaccaaga 

gcgaaggagcaactgcaaagggtgcaagccctctgcctgcc^ 

tcgtaacctgtggagggactccattatcccacgcagcctggacaacctgggtta^ 

tgggctcggaattggcctccatccgcagagcctgcgaccacatgcccagcctcgtgagctcc^ 

gagctggqxx3gagcctccgggcggatatcgaacgcgtgg^ 

gctggaagcx:cagcagggcctgcgggccagtc^^ 

gggaggccaagctcc^gctgaatgctcccggcagacccagctagcgctggaggagaaggcggtgctgcgg 
aaggaacgagacaacctggccaaggagctcgaagagaa 

ggccatcagaaactcagc cctggacacctgcatcaagac caagtcgcagccgatgatgcc!agtgtcaaggc 
ccatgggccctgtccccaacccccagcccatcgacccagctagcc^ 
gagtcccagagxsccccctgcaggcatccctgtagcccca^ 
ccaagggatggccc<^ctcggcggtttg03gaggatgca 
tcccgccgcccccaaccaccc&gggccaccatc^gac^ 
- cacccgcacccgcgcctcatgatcccrcacccagagcac^ 

gcgctgacgtcacatatcaccgtggtgatggcgtcacgtgggcatgtagacgtcacgaagagatatagcga 

tggcgtcgtgcagatgcagc&cgtcgc&cftcag^ 

caacgacgtcacgggccatgtcgacgtcacacatat^ 

acggtgatgatgtcaca.gr. cagacacagtgacaacacaca 

aacatcacatgcacgc!atgccctttca.cacacactttct^ 

accctggcacacgggccaaggtaccc&cagg^ 

ccctcctccagcctcctggcctcccggtagtacacg 



The disclosed NOV7c nucleic acid sequence, localized to chromosome 19pl3, has 
2009 of 2015 bases (99%) identical to a gb:GENBANK-ID:AF326591|acc:AF326591.1 
mRNA from Homo sapiens (Homo sapiens fenestrated-endothelial linked structure protein 
15 (FELS) mRNA, complete cds) (E =0.0). 

A disclosed NOV7c polypeptide (SEQ ED NO:23) encoded by SEQ ID NO:22 is 442 
amino acid residues and is presented using the one-letter amino acid code in Table 7F. Signal 
P, Psort and/or Hydropathy results predict that NOV7c has a signal peptide and is likely to be 
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localized in the plasma membrane with a certainty of 0.7900. In other embodiments, NOV7c is 
also likely to be localized to the nucleus with a certainty of 0.6000, to the microbody 
(peroxisome) with a certainty of 0.3000, or the Golgi body with a certainty of 0.3000. The 
• most likely cleavage site for a NOV7c peptide is between amino acids 50 and 5 1 , at: YVG- 
5 NV. 



Table 7F. Encoded NOV7c protein sequence (SEQ ID NO:23). 

MGLAMEHGGSYARAGGS SRGCWYYLRYFFLFVSIjIQFLI ILGLVLFMVYGNVHVSTESNLQATERRAEGL Y 
SQLLGLTAS QS17LTKELNFTTRAKDAI MQMWLNARRDLDRINAS FRQCQGDRVI YTNNQRYMAAI ILSEKQ 
CRIX2FKDI^KSCDAIiLFMLNQKVKTLEVEIA 

AKE^LQRVQAL (XPLDKDKFEMDLRNLWRD S 1 1 PRSLDNLGYNLYHPLGSEIiAS IRRACDHMPSLVSS KVE 

EIiARSLRADIERVARENSDLQRQKIjEAQQGLRASQEAKQKVEKEAQAREAKLQAECSRQTQ 

KERDOT^AKELEEKKREAEQLRMEI^^ 

ESQRPPAGI PVAPSSG 

The disclosed NOV7c amino acid sequence has 440 of 442 amino acid residues (99%) 
identical to, and 442 of 442 amino acid residues (100%) similar to, the 442 amino acid residue 
10 ptnr:SPTREMBL-ACC:Q9BX97 protein from Homo sapiens (Human) (PV1 PROTEIN) (E - 
6,9e- 231 ). 

NOV7c is expressed in at least the following tissues: Heart, Adrenal Gland/Suprarenal 
gland, Thyroid, Salivary Glands, Liver, Bone Marrow, Spleen, Lymph Node, Mammary 
gland/Breast, Placenta, Prostate, Lung, Kidney, Pancreas, Bone Marrow, and Small Intestine. 
1 5 Expression information was derived from the tissue sources of the sequences that were 

included in the derivation of the sequence of CuraGen Acc. No. CG51878-03. The sequence is 
predicted to be expressed in the following tissues because of the expression pattern of 
(GENBANK-ID: gb:GENBAl«-ID:AF326591|acc:AP326591.1) a closely related Homo 
sapiens fenestrated-endothelial linked structure protein (FELS) mRNA. 

20 The NOV7a, 7c and 7c are very closely homologous as is shown in the alignment in 

Table 7G. 

Table 7G Alignment of NOV7a, 7b, and 7c. 



10 20 30 40 SO 60 

25 ..|. ...|...,|.,.. I... .|....|....|....|....|....|... .).... I 

NOV7a 
2TOV7b 
HOV7C 



30 



NOV7a 
N0V7b 
NOV7C 



MGLAMEHGGS YARAGGS SRGC WYYLRYFFLFVSLIQFLI I LGLVLFMV YGNVHVS TESNL 
MGLAMESGGSYARAGGSSRGCWYYLRYPFLFVSLIQFLIILGLVLPMVYGjgVHVSTESNL 
MGLAMEHGGSYARAGGS SRGCWYYLRYFFLFVSLIQFLI I LGLVLFMVYGNVHVSTESNL 



QATERRAEGLYSQLLGLTASQSWLTICELMFTraAKDAIMQMl^NARRDLDRIMASFRQCQ 
QATERRAEGLYSQLLGLTASQSI^TKELNFTlT^KDAIMQiyn^LNARJ^LDRINASFRQCQ 
QATERRAEGLYSQLLGLTASQSrJLTKELyJFTTRAKDAIMQMWLNARRDLDRINASFRQCQ 
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130 140 150 160 170 180 

— l i — i — i i TT.. , i i — l — i — l i 

Nov7a ^^^^^^^^^^^S^3ffi^!3^E2352^^^^^^^^^SSj 180 

5 HOV7b pl3|^ 180 

nov7c B^llwIgS^^y^ m ^BIBBt^ 180 

190 200 210 220 230 240 

| | 1 | | 1 1 | 1 | | 1 

10 N0V7a (SjlM^ 240 
N0V7b Kyl^ 240 

- nov7c RBHSSBWISBEEi^^ 240 

250 260 270 280 290 300 

15 | 1 1 | "... | | | | | 1 

N0V7a gEg ^l^ P^f^ 3 00 

N0V7b 300 
N0V7c ^ffSSHsBBB^ 3 00 

20 310 320 330 340 350 360 

.... |....|,...|....|...,). ...[., ..|....| 

N0V7a ^^^Sp^S^^^^^S^^^^^^^^^S^^SS^^^^^^^E^S 360 

N0V7b ^^S^^^^^^^^^^^^^^^^^j^^^^^^SS^^^^M 360 

N0V7c iJ^^^^^^^^^^^^^^S^^^^l^P^^^^l^^ffl 3 60 

25 . 

370 380 390 400 410 420 

— 1 — i — i — t- — i — ~i7 — i — i — i — i — i — i 

N0V7a ^^^^^^^^^^^^^^^^^^^^^^M^^^^^^^^^^^i 420 
N0V7b W^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 420 

30 nov7c BBSBSSB^SSBffljB^ 420 

430 440 

N0V7a ^^MS^^M^^^^^ 442 (SEQ ^ NO: 19) 
35 NOV7b ^^^^^^^^^^^^S 442 tSEQ ID NO: 21) 

nov7c B!BSlE58B3^SB5ffHggB 442 (seq id no = 23) 

Homologies to any of the above NOV7 proteins will be shared by the other two NOV7 
proteins insofar as they are homologous to each other as shown above. Any reference to 
40 NOV7 is assumed to refer to all three of the NOV7 proteins in general, unless otherwise noted. 

NOV7a also has homology to the amino acid sequence shown in the BLASTP data 
listed in Table 7EL 



Table 7H. BLAST results for NO V7a 


Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%> 


Expect 


gi 1 12963353 | gb| AAK11 
226. l| 


fenestrated- 
endothelial 
linked structure 
protein [Homo 
sapiens] 


442 


438/442 
(99%) 


438/442 
(99%) 


0.0 


gi 1 13775238 |ref|NP 1 
12600. l| 


fenestrated- 
endothelial 
linked structure 
protein? PV-1 
protein iHorao 
sapiens] ) 


442 


439/442 
(99%) 


439/442 
(99%) 


0.0 


gi | 9910520 |ref|NP 06 
4471. l| 


PV-1 [Rattus 
norvegicus] 


438 


2 66/442 
(60%) 


347/442 
(78%) 


e-131 


gi | 141613 94 | gb | AAK54 
730.l|AP369900 1 


MECA32 [MUS 
mus cuius] 


438 


270/442 
(61%) 


348/442 
(78%) 


e-125 
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gi| 14161698 jref |NP 1 


plasmalemma 


438 


269/442 


346/442 


e-125 


15774. 1| 


vesicle 




(60%) 


(77%) 






associated 












protein [Mus 












mus cuius] 











The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 7L 
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Table 71. Information for the ClustalW proteins 

1) NOV7 (SEQ ID NO: 19) 

2) gi|l29633S3|gb|AAK11226.l| fenestrated- endothelial linked structure protein 
[Homo sapiens] (SEQ ID NO: 55) 

3) gi 1 13775238 1 ref |NP_JL12600 . l| fenestrated- endothelial linked structure protein; 
PV-1 protein [Homo sapiens]) (SEQ ID NO:56) 



4) 
5) 
6) 



gi 



9910520] ref lNP_064471.ll PV-l [Rattus norvegicus] (SEQIDNO:57) 
14161394|gb|AAK54730.1[AF369900_l MECA32 [Mus musculus] (SEQ ID NO:58) 
14161698 | ref |NP 115774. l| plasmalemma vesicle associated protein [Mus 



musculus] (SEQ ID NO: 59) 



15 



20 



NOV7 



gi 
gi 
gi 
gi 
gi 



12963353 

13775238) 

9910520| 

141613941 

14161698 




20 30 40 50 

.|....|....|-....|....|. | 



YARgG^gRGCWYYLRYFFLFVSLIQFLIILGLVLFMtfYG 
yARgG^gRGCWYYLRYFFLPVSLIQFLIILGLVLFMgYG 

yargg^grgcwyylryfflfvsliqfliilglvl?m|yg 
y@rRg^SrgcwyylrypflfvsliqfliilglvlfmHyg 
yarrg^HrgcwyylryfflfvsliqfliilglvlfmRyg 
iyarHg^SrgcwyylryfflfvsliqfliilglvlfmSyg 



25 



30 



35 



40 



45 



50 



55 



100 



NOV7 



gi 
gi 
gi 
gi 



12963353 

13775238) 

9910520) 

14161394) 

14161698 



NOV7 



gi 
gi 
gi 
gi 
gi 



12963353) 

13775238) 

9910520) 

14161394| 

14161698 



NOV7 



gi 
gi 
gi 
gi 
gi 



12963353) 

13775238) 

9910520) 

14161394) 

14161698 



NOV7 



gi 
gi 
gi 
gi 
gi 



12963353) 
13775238) 
9910520) 
14161394 | 
14161698 



150 




200 



250 



SKSREraQWQESQ 
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260 



270 



280 



290 



300 
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15 



20 



25 



30 



35 



NOV7 



gi 
gi 
gi 
gi 
gi 



12963353 
13775238 
9910520| 
14161394 
14161698 



NOV7 



gi 
gi 
gi 
gi 
gi 



12963353| 

13775238| 

9910520] 

14161394| 

14161698] 



N0V7 



gi 
gi 
gi 
gi 



12963353 J 

13775238] 

9910520] 

14161394) 

14161698 



N0V7 


S 






GP 


gi 


12963353 | 


S 


R 


PM 


GPl 


gi 


13775238) 


s 


R 


PM 


GP 


gi 


9910520] 




R 


LP 


GP 


gi 
gi 


14161394] 




R 




GP 


14161698] 




R 




GP, 




350 




400 



PV-1 is a novel endothelial protein shown by immunocytochemical tests to be 
specifically associated with the stomatal diaphragms of caveolae in lung endothelium (Stan 

40 RV, etal.; Proc Natl Acad Sci U S A 1999 Nov 9;96(23): 13203-7). Although the highest 

expression levels of both mRNA and protein are in the lung, PV-1 also has been found to be 
expressed in other organs. Using a specific antibody to the extracellular domain of PV-1, the 
survey on the presence of this protein at light and electron microscope level has been extended 
in several rat organs. It has been shown by immunofluorescence the antibody recognizes with 

45 high specificity the endothelium of the fenestrated peritubular capillaries of the kidney and 
those of the intestinal villi, pancreas, and adrenals. By immunolocalization at electron 
microscope level, the antibody recognizes specifically the diaphragms of the fenestrae and the 
stomatal diaphragms of caveolae and transendothelial channels in the endothelia of these 
vascular beds. No signal was detected in the continuous endothelium of the heart, skeletal 

50 muscle, intestinal muscularis, or brain capillaries or the nondiaphragmed fenestrated 

endothelium of kidneyglomeruli. Taken together, the findings define the only antigen to be 
localized thus far in fenestral diaphragms. They also show that the stomatal diaphragms of 



97 



WO 02/26826 PCT7US0 1/42336 

caveolae and transendothelial channels and the fenestral diaphragms might be biochemically 
related, in addition to being morphologically similar structures. 

By using an immunoisolation procedure (Stan, R.-V., W.G. Roberts, K. Hiida, D. 
Predescu, L., Saucan, L. Ghitescu, and G.E. Palade. 1997. Mol. Biol. Cell. 8:595-605) 
5 developed in our laboratory, a caveolar subtraction from rat lung endothelium has been 

isolated and the proteins of this subtraction have been partially characterized which include an 
apparently caveolae-specific glycoprotein is proposed to be called PV-1 (formerly known as 
gp68). The isolation and partial sequencing of PV-1, combined with the cloning of the full 
length PV-1 cDNA led to the following conclusions: (a) PV-1 is a novel single span type n 

10 integral membrane protein (438 amino acids long) which forms homodimers in situ; (b) the 
transmembrane domain of PV-1 is near the NH2 terminus defining a short cytoplasmic 
endodomain and a large COOH-terminal ectodomain exposed to the blood plasma; (c) PV-1 is 
N-glycosylated and its glycan antennae bear terminal nonreducing galactosyl residues in 
alphal-3 linkage. PV-1 is expressed mostly in the lung but both the messenger RNA and the 

15 protein can be detected at lower levels also in kidney, spleen, liver, heart, muscle, and brain. 
No signal could be detected in testis and two lower molecular weight forms were detected in 
brain. Inmunocytochemical studies carried out by immunodiffusion on rat lung with an anti- 
PV-1 polyclonal antibody directed against a COOH-terminal epitope reveal a specific 
localization of PV-1 to the stomatal diaphragms of rat lung endothelial caveolae and confirm 

20 the extracellular orientation of the PV-1 COOH terminus (Stan, R.V. J. Cell. Biol. 1999, Jun. 
14; 145(6): 189-98). 

Immunohistochernistry revealed initial expression of the stage-specific glycoprotein, 
GP68, in various mesenchymal tissue substructures of mouse embryos (Morita T, etal.; 
Okajimas Folia Anat Jpn 1998 Oct;75(4): 185-95). During the ll-15thdays of gestation, GP68 

25 was localized in the primitive meninges, chondroblasts and perichondrium of pre-cartilaginous 
vertebral bodies and ribs, connective tissue cells of the dermis, the epicardium and 
endocardium of the heart, the epimysium and perimysium of skeleton musclature, and the 
basement membranes of splanchnic organs. Double staining for laminin expression indicated 
coincidental expression in identical tissue substructures. However, laminin was expressed in 

30 days 10-18 embryos and the neonate. Therefore, GP68 is coincidentally expressed with 

laminin in mesenchymal tissues between the 1 1th and 15th day of gestation, and may play a 
role as a laminin-associated protein. In the light of these results, a hypothesis concerning the 
relationship between these two proteins and the mechanisms of non-integrin laminin- 
associated proteins during normal embryogenesis is discussed further. 
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The microvascular endothelium is organized as a highly differentiated squamous 
epithelium whose main function is to mediate the exchanges of water, macromolecules, and 
small solutes between the blood plasma and the interstitial fluid. The endothelial structures 
implicated so far in the transendothelial transport are the caveolae, transendothelial channels, 
5 intercellular junctions, and the fenestras Caveolae are flask-shaped or spherical plasma 
membrane invaginations and associated vesicles of 70-nm average outer diameter that can 
occur singly or in chains or clusters . In invaginated form, their membranes is in continuity 
layer by layer with the plasmalemma proper, and, in some microvascular beds (e.g., the 
continuous endothelium of the lung and the fenestrated and sinusoidal endothelial their 

10 introits or necks are provided with a stomatal diaphragm. 

The transendothelial channels are channels of 60-70-nm diameter that run across the 
endothelial cell. They seem to be formed by the fusion of either one caveola with both luminal 
and abluminal aspects of the plasmalemma or by chains of usually two to four caveolae. These 
channels are provided with two diaphragms (one luminal and one abluminal) only in 

1 5 fenestrated endothelia and not in their continuous counterparts. 

The diaphragmed fenestrae are characteristic structural elements of all fenestrated 
endothelia (e.g., kidney peritubular capillaries and ascending vasa recta, capillaries of 
intestinal villi, pancreas, adrenal cortex, endocrine glands, and choriocapillaries of the brain 
and eye). They are round openings or windows cutting through the endothelial cell, have a 

20 constant diameter of 63-68 nm, and occur only in the attenuated parts of the cell, in clusters 
referred to as "sieve plates". In en face electron microscopic images, the fenestrae appear 
circular, but several studies have shown that they have an 8-fold symmetry. The rim of the 
fenestra (where the abluminal plasmalemma is continuing the luminal plasmalemma) is the 
anchoring line for the fenestral diaphragm , In normal sections, the diaphragm appears as a 

25 very thin (5-6 nm) single-layer barrier provided with a central density or knob. Deep-etch 

rapid-freeze techniques have revealed the structure of the diaphragm to be composed of radial 
fibrils (7-nm diameter) starting at the rim and interweaving in a central mesh (the equivalent of 
the central knob in orthogonal sections). 

Although the chemical composition of endothelial caveolae started to yield some 

30 insights, the molecular components of transendothelial channels and fenestrae remained 
elusive. The chemistry of these endothelial microdomains has been investigated with 
nonspecific "general" probes (charged molecules and lectins alone or in combination with 
various degrading enzymes), which yielded some information on the surface charge, type of 
molecules conferring the charge, and type of glycan antennae found on the glycoproteins and 
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glycolipids. No specific component of the fenestral or transendothelial channels diaphragms 
has been identified so far. . 

Proteins reported to be contained within caveolae include G protein-coupled receptors 
(GPCR) (Ostrom RS , et al, J Pharmacol Exp Ther 2000 Aug;294(2):407-12), scavenger 
5 receptor class B type I (SR-BI) (Krieger M Annu Rev Biochem 1999;68:523-58), 

Monocarboxylate transporters (Bonen A, Med Sci Sports Exerc 2000 Apr;32(4):778-89), 
endothelial NOS (eNOS) (Kone BC Acta Physiol Scand 2000 Jan; 168(l):27-3 1). IP3 receptor- 
like protein, Ca2+ ATPase, several PKC isofbrms. (Isshiki M, et al., Cell Calcium 1999 
Nov;26(5):201-8). and GPI-anchored molecules (Martins VR, Braz J Med Biol Res 1999 

10 Jul;32(7):853-9). 

The disclosed NOV7 nucleic acid of the invention encoding a PV-1 -like protein 
includes the nucleic acid whose sequence is provided in Table 7 A, 7C, or 7E or a fragment 
thereof. The invention also includes a mutant or variant nucleic acid any of whose bases may 
be changed from the corresponding base shown in Table 7 A, 7C, or 7E while still encoding a 

1 5 protein that maintains its PV-1 -like activities and physiological functions, or a fragment of 
such a nucleic acid. The invention further includes nucleic acids whose sequences are 
complementary to those just described, including nucleic acid fragments that are 
complementary to any of the nucleic acids just described. The invention additionally includes 
nucleic acids or nucleic acid fragments, or complements thereto, whose structures include 

20 chemical modifications. Such modifications include, by way of nonlimiting example, 
modified bases, and nucleic acids whose sugar phosphate backbones are modified or 
derivatized. These modifications are carried out at least in part to enhance the chemical 
stability of the modified nucleic acid, such that they may be used, for example, as antisense 
binding nucleic acids in therapeutic applications in a subject. In the mutant or variant nucleic 

25 ^acids, and their complements, up to about 30% percent of the bases may be so changed. 

The disclosed NOV7 protein of the invention includes the PV-1 -like protein whose 
sequence is provided in Table 7B, 7D, or 7F. The invention also includes a mutant or variant 
protein any of whose residues may be changed from the corresponding residue shown in Table 
7B, 7D, or 7F while still encoding a protein that maintains its PV-1 -like activities and 

30 physiological functions, or a functional fragment thereof. In the mutant or variant protein, up 
to about 40% percent of the residues may be so changed. 

The protein similarity information, expression pattern, and map location for the PV-1- 
like protein and nucleic acid (NOV7) disclosed herein suggest that NO V7 may have important 
structural and/or physiological functions characteristic of the PV-1 -like family. Therefore, the 
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NOV7 nucleic acids and proteins of the invention are useful in potential diagnostic and 
therapeutic applications. These include serving as a specific or selective nucleic acid or 
protein diagnostic and/or prognostic marker, wherein the presence or amount of the nucleic 
acid or the protein are to he assessed, as well as potential therapeutic applications such as the 
5 following: (i) a protein therapeutic, (ii) a small molecule drug target, (iii) an antibody target 
(therapeutic, diagnostic, drug targetmg/cytotoxic antibody), (iv) a nucleic acid useful in gene 
therapy(gene delivery/gene ablation), and (v) a composition promoting tissue regeneration in 
vitro and in vivo. 

The NOV7 nucleic acids and proteins of the invention are useful in potential diagnostic 

10 and therapeutic applications implicated in various diseases and disorders described below 
and/or other pathologies. For example, the compositions of the present invention will have 
efficacy for treatment of patients suffering from Cerebellar ataxia, pure; Episodic ataxia, type 
2; Hemiplegic migraine, familial; Leigh syndrome; Spinocerebellar ataxia-6; Psoriasis, 
susceptibility to; Autoimmune disease, Asthma, Emphysema, Scleroderma, allergy, ARDS, 

15 Von Hippel-Lindau (VHL) syndrome , Alzheimer's disease, Stroke, Tuberous sclerosis, 

hypercalceimia, Parkinson's disease, Huntington's disease, Cerebral palsy, Epilepsy, Lesch- 
Nyhan syndrome, Multiple sclerosis, Ataxia-telangiectasia, Leukodystrophies, Behavioral 
disorders, Addiction, Anxiety, Pain, Neuroprotection, Muscular dystrophy, Myasthenia gravis, 
Hemophilia, Hypercoagulation, Idiopathic thrombocytopenic purpura, Immunodeficiencies, 

20 Graft vesus host, Von Hippel-Lindau (VHL) syndrome, Cirrhosis, Transplantation, 

Cardiomyopathy, Atherosclerosis, Hypertension, Congenital heart defects, Aortic stenosis 
Atrial septal defect (ASD), Atrioventricular (A-V) canal defect, Ductus arteriosus, Pulmonary 
stenosis, Subaortic stenosis, Ventricular septal defect (VSD), valve diseases, Scleroderma, 
Obesity, Transplantation; fertility; cancer; Renal artery stenosis, Interstitial nephritis, 

25 Glomerulonephritis, Polycystic kidney disease, Systemic lupus erythematosus, Renal tubular 
acidosis, IgA nephropathy, Hypercalceimia, Lesch-Nyhan syndrome, Adrenoleukodystrophy, 
Congenital Adrenal Hyperplasia, Xerostomia; tooth decay and other dental problems; 
Inflammatory bowel disease, Diverticular disease, Pancreatitis, and/or other 
pathologies/disorders. The NOV7 nucleic acid, or fragments thereof, may further be useful in 

30 diagnostic applications, wherein the presence or amount of the nucleic acid or the protein are 
to be assessed. 

NOV7 nucleic acids and polypeptides are further useful in the generation of antibodies 
that bind immunospecifically to the novel substances of the invention for use in therapeutic or 
diagnostic methods. These antibodies may be generated according to methods known in the 
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art, using prediction from hydrophobicity charts, as described in the "Anti-NOVX Antibodies" 
section below. For example the disclosed NOV7 protein have multiple hydrophilic regions, 
each of which can be used as an immunogen. In one embodiment, contemplated NOV7 
epitope is from about amino acids 5 to 25. In other embodiments, NOV7 epitope is from 
5 about amino acids 50 to 75, from about amino acids 80 to 160, from about amino acids 175 to 
275, from about amino acids 280 to 380, or from about amino acids 385 to 430. This novel 
protein also has value in development of powerful assay system for functional analysis of 
various human disorders, which will help in understanding of pathology of the disease and 
development of new drug targets for various disorders. 

10 



NOV8 

NOV8 includes two novel Papin-like proteins disclosed below. The disclosed proteins 
have been named NOV8a, and NOV8b. 
NOV8a 

1 5 A disclosed NO V8a nucleic acid of 8640 nucleotides (also referred to as 

SC134914330_A) encoding a novel papin-like protein is shown in Table 8A. An open reading 
frame was identified beginning with an ATG initiation codon at nucleotides 101-103 and 
ending with a TGA codon at nucleotides 8543-8545. A putative untranslated region upstream 
from the initiation codon and downstream from the termination codon is underlined in Table 

20 8A. The start and stop codons are in bold letters. 



Table 8A. NOV8a nucleotide sequence (SEQ ID NO:24). 

AGCTGATGATGGCCAGGGACCCCAGGGGACGTGGGGCCCTGTC 

ATGATGCIGGTGTCTGGGAGTGAGCACCA TQCa^ 

CTOCCAGTGGCTGCAGAACAGCCTGCAGGA^^ 

CCAGAAGCTGCAGGAGTACATCC^GCTGAACTTTGCTC 

CCCCGAAATGGAGATCTGTACTGTGTACCTCACCAAGGAGCTC 

TGGGAACATCCCTGTTI^CGGGGACTATGGTGAAAAG 

TCCTGTGCTGGATGTGGX3CTGCATCTGGGTGACAGAGCTGA 

GGTCCGACTGCGGGATGAGATCCTCTCACTGAATGGG 

TXACCTGGCTGAGCAGTGCTGGAATGGCGGCTTTAT 

CCACTCCACTTATAATGGCAACAGT^ 

CCGAACTGCGAAAAAGGGGAAACGAACCAGAAAGTT^ 

TGAAGAATC CAAGGGCAGCGCTGGCTGTGAGGTGTCCAGTGAC CCC^ TGGA 

CCCTCAACTTGGAAACX3GCCATGTCTTTCAG^ 

CCATCTAGAGAGGTCAGAAGTGGACAGAGGGACAGAGC&TAGAAT^ 

AAGCAATGACAAACGCCGCTTCTCAAAAGGTGGGAA 

CAAGGAGGAAGTTGGCCX3AATATGGAAGATGGAGCT 

TGGAGGCCGAGGATCAAAGCGCTCACCTCACGCrATCGTTGTCACTCAAGTGAAGGA 

(^GGCTC^GGGATGGCAGGCTGTCCTTAGGAGATGAGCTGCTGGTAATt^TGGTCATTTACTGGTCGGGCT 

CTCCCACGAGGAAGCAGTGGC(^TTCTTCGCrCCGCCACGGGAATGGTGCAGCTTGTGGTGGCCAGCAAGGT 

AGGTGTGCTTTCTGCATTTCAGATGCCTGGC^ 

GGGGAACTTGGAAAGTCCGAAACAGGGCAGCAATAAAATCAAGCT 

GCTCTACCTGATGCAGCCTGTCGGGGGTGTAC&^ 
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GCGGAAl^GGACCCCCGGATCCGGATGTTGGAGGTCTCCCGAGATGGCCGGAAACACTCCCTCCCXSC^GCT 

GCTGGACTCTTCCAGTGCCTCAC^GGAATACCACATTC 

GGTGGAATCTCCTTGGAGGCTCATTCGGCGATCCGTC^^ 

GGX3CCTTGGCTTTAGTATTGCTGXSAGGTCGAGACTGCATTCGTGGACA 

CTTCCQ\AATGGAT(^GCTGCAGAGGACGGAAGACTT^ 

ACCMTAAAGGGCTTGAC^TTTCAAGAAGCCATTCAT^ 

AACGGTACGCACAAAGTTGGTGAGCCCCAGCCTGACAC^ 

CTCCCCGAACTTCAATACCAGTGGGGGAGCC^ 

TCGGAAGACCCCTGGGCCCAAGGACAGGATCGTCATGGAAGT^^ 

AGGCATTGGTGCCTGCTGCTTGGCTCTGGAAAACAGTCCTCCTGGCATCT^ 

ATCAGTGGCCAAGATGGAGAGGAACCTGTCGCGGGGATC^TCCTGGAAGTGAACTCCGTCAAC 

TGCTGCTTTAAGCAAAGTCCACGCCATCTTGAGTAAATGCCCTCCAGGACCCGTTCG 

GC^CCCTAATCCAAAGGTGAATCAGGTTTCCGAGCAGGAAATGGAT 

GGAGAGCAAAGAGGCCAATTCCTCTCCTGGCTTAGGT^ 

GGACTCCCTTATTTCTGAATCTGAACTCTCCCAGTACTTTGCCCACGATGTCCCTC 

CATGSGTGGCCGGTTCTGAGGACGAGGATCACCCGGGAAGTGGCTGC^ 

TGCCAGCACCTCCACTCACAAGGAGCCTGGAAAACCCIAGAGCCAACAGCCTC^ 

GGCTTCTGGGCTCTTCCACAAGCaGGTGACAGTTGCCAG^ 

CCGAAACCCTCTCCTCCGCCAGAGGAAGGTAGGCTC 

TGACAGAGAAGGGGACTGCATTTCACTCCC!AGGGGCCCTC 

CCCGAGGC^TGTCTCAATTTCCTCTTCCAAGGGC^ 

ACTGGTGAGCAAGGCCATCTCG^CACCT^ 

CATGGTGGATGCTGCGTCCTATGCAGCCAACCTC^ 

CTGGTGGAAGAAGGAACTGTaAGGATCAAGTAGCGCACCCAAATTGGAAT^ 
GAGTCCGACAAACACITGGGAGCCCCAGTTCCCCCCAGCJAAAAAAGTGAAGGC 

AGTGGCCAGGGTAAGCCCCCACTGCAAGAGATC CGAGGCTGAGGCCAAGCCCAGTGGC TCACAGACAGTGAA 

CCTGACTGGCAGAGCCAATGATCCATGCGATCTGGACTCX^ 

CGCTGGCTTTCAGCCAGGTGGAGCTGTGGAGAAGGAATCT^ 

CTCTACCAGCTGTGAACTAGCCAGTGCTCTGTC CCATCTGGATGCCAGCCACCTCACAGAGAAC CTGCCCAA 

AGCTGCATCAGAGCTGGGGCAACAACCCATGACTGAACTGGACAGCTCCTCGGAC 

GAAGAAGfGGGGCCGCTCArCCTGACCCCAGCAAGACOT 

TCCCAGCCAGCCTGCATCGCCCAGGGTCGCCAAGTGCAAGGCCAGGTCTCCAGTCAGGCTCCCCCATGAGGG 
CAGCCCCTCCCCAGGGGAGAAAGCAGCGGCTCCCCCTGACTACAG 

CACACCCCACAATACGAGGAGGGTGGGTGCCCTCAGGGGAGCGGGACCTGGAGCAGAGGGA^ 

TGG!TCCTGTCCTGCCAGGAGACCCCCTCACATCCC^^ 

GGCTCITGGAAATGACAGGAATCCATGCACCTGAAAGCTCCC^ 

TGTGTC CTCAAGGGCAC CGCAGGCCAGCCTCTC CATGCTGCCATCCACTGACAACACCAAAGAAGCATGTGG 
CCATGTCTCGGGGGACTGCTGCCCGGGGGGGAGTAGAGAGAGCCCTGTGACGGACATTGACAGCTTCATCAA 
GGAGCITGGATGCTTCTGCAGCAAGGTCTCCGTCTTCCCAG^ 

TCAGGGCCACCCACCAGCCGGGGCTGGAGGTGGGAGCTCCTGCCGTGCCGAACCAGTCCCGGGGGGCCAGAC 
CTCC!TCCCCGAGGAGGGCCTGGGCTGCTGGTGCCCCCX3CC^^ 

AGATTCAATTAATCCCGACAAACATTTTACTGTGAACAAAAACTTTCTGAGCAACTACTCTAG 
CAGTTTTCATGAAGACAGCACCTCCCTATCAGGCCTGGGTG^ 

TGGOGATGCTGAGGATTCTTCTTCTGACCCTGAGTCACTCACTGAAGCCCCACGAGCTTCTGCCAGGGACGG 
CTGGTCCCCTCCTCGTTCCCGTGTGTCTTTGCACAAGGAAGATCCT 

GATTTGTTCCAC^CGTGGCTG<:CCCAATCCACCCTCGAGTCCTGCTCATCTTCCCACCCAGGCTGCCATCTG 
TCCTGCCTCIAGCCAAAGTTCTGTCATTAAAAT^ 

GGTCXSCCTGCTTGCCAGGCTCATACACTTCAGGCCCAGACTCTTCCCAGCC^ 
CTCTCAGGAGCATGAAACTCATGCGGAC^ 

CACAGAAGTCACCAGCGCTAGCTCAGCCATGGAAAACAGTCCGCTGTCTAAAGTAGCCAG 

TCCGCCCATCATTCTCAGCTCXrCCCAACATGGTAAATGGGTTGGAACATGACCT 

GAATCAATACIGAAACAAGCATTAATGCAGCTGCCAGTCTGTCC^ 

AGAATCTGTTTTGGAAAACCTC CACAT CTCTGAAAGTCAAGACCTGGATGACTTGCTACAGAAACCAAAAAT 
GATCGCTAGGAGGCCC^TCATGGCCTGGTTTAAAGAAATAAATAAACATAACCAAGGCACACATTTGAGGAG 
CAAAACCGAGAAGGAACAACCTCTAATGCCTGCCAGAAGTCCCGACTCCAAGATTC^ 

CCAAAAAAAGGGCGTTAOTGTGCCTCATAGCCCTCCTCAGCCGAAAACAAACCTGGAAAATAAGGACCTGTC 

TAAGAAGAGTCCGGCAaAAATGCTTCTGACTAATGGTCAGAAGGCAAAGTGTC 

CAGCCTCAAGGGCAAGGCCAAAGTCAACTCTGAGGCCCCTGCTGCGAATGCTGTGAAGGCTG 

CCACAGGAAACCCTTGATCTCACCCCAGACCTCCCACAAAACACTTTCTAAGGCAGTGTCAC^^ 

TGTAGCCGACC^CGAGGACCCTGACAGAAACACCACAGCTGCCCCCAGGTCCCCCCAGTGTGTGCTGGAAAG 

CAAGCCACCTCTTGCCACCTCTGGGCCACTGAAACCCTCAGTGTCTC 

GCCCCTGACCTCTCCCAAGCCTGTTCCTGAGCAAGGCATGTGGAGCAGGTTCCACATGGCTGTCCTCTCTGA 
ACCCGACAGAGGTTGCCCAACCACCCCTAAATCTCCTAAGTGTAGAGCAGAGGGCAGGGCGCCCCGTGCTGA 
CTCCGGGCCGGTGAGTCC<3GCAGCGTCTAGGAACX3GCATGTCC^ 

CCTGGCCAGCCATGTGGCAGCAGACACAGCCCAACCCAGGCCGACTGGCGAAAAAGGAGGCAACATAATGGC 
CAGCGATCGCCTCGAAAGAACAAACCAGCTGAAAATCGTGGAGATTTCTGCTGAAGCAGTGTCAGAGACTGT 
ATGTGGTAACMGCCAGCTGAAAGCGACAGACGGGGAGGGTGCTTGGCCCAGGGCAACTGTCAGGAGAAGAG 
TGAAATCAGGCTCTATCGCCAGGTCGCAGAATC^TCCACAAGTCATCCATCCTCACTCCCATCTCATGCCTC 
CCAGGCAGAGCAGGAAATGTCACGATCATTCAGCATGGCAAAACTGGCGTCCTCCTCCTCCTCCCTTCAAAC 
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AGCCATTAGAAAO&CAGAATACTCX^CAGG 

CAGCA-TT CCAGGGGGCCCCTCGGGGGAGGACCATCTCTACTTCACCCC^ TACTC 
CATGCCAGCCCAGTTCTCAAGCCATTTTGGACGGGAGGGTCACCCCCC^ 
CAGCCAGGTCCCTGTGACAAGCAGTGTTGTCCCCGAGGCAAAGGCATCCAG^ 
TAATGGACAGGGCATATATAGTGTAAAGCCGCTGCTGGAC^ 

GGATAT CAT TTCAGT C C AGGAGACGAG CTG C CT AGTCACAGACAAAAT CAAAGTCA CCAGACG ACACTACTG 
CTATGAGCAGAACTGG C CCCATGAATCTACCTCATTTTTCTCTGTGAAGCAGCGQAT CAAGT CTTTTGAGAA 
CCTGGCCAATGCTGACCGGCCTGTAGCCAAGTC^ 
CATTGGGAGGCGGTCTTCCGGCAG^ZATTGTTTCCGGGAGCCT 
GTTGAGACGC1AGCTTGAGTTCCTGCAGCGAAAACCAAAGCG 

GTCTCCCTCAATCATGACACTGACCATCTC^ CAGTAG CAAGGGCTCTGATTC 

GGAACTAAAGAAATCACTTGGTCCTTTGGGAATTCCCAC^ 
GAACAAGTCCTCGGTACGCC&GACX3CAGCCCTCGCCCX3TGT^ 
GAGCATGCCTGACCTTGACAAGCTCTGCAGCGAGGATTACT 

Ta^GCTGGAGATCACCCC<^GGAGGT(^CCTGGCCCTCCTGCTGGAGGCGTTTCGTGTCCCGAGAAGGGCGG 
GAACAGGGCCTGTCCAGGAGGAAGTGGCCCTAAAACCAGTGCTGCTGAGA(^CG(^GTTCAGCCAGTGATAC 
GGGTCAAGCTGCCCAGGATCTGCCTTTTAGAAGAAGC^^ 

GGGGGACCAGCAAAGATTACAGTCTTCTTTTATCGTCAGTGGGATCGAAATCTAC^ 

GGAAGCX3AAAGCACAATCAGAGAATGAAGAAGATGTTTGCTTCATAGTCOT 

TCTGGGATTCAGTGTGGCAGGAGGGACAGATGTGGAGCCAAAATC!^ 

GGGGGCGGCTTCTC^GGAAG^SGACTATGAACCGAGGGG^ 

TGGCITAGCCCACGGGAATGTCCTGAAGGTTCTGCACCIAGGCAC^ 

CAAGAAAGGGATGGATCAGCCCIAGGCCCTCTGCCCGGCAGGAGCCTCCCACAGCCAATGGG^ 

GTCCAGAAAGACCATCCCCCTGGAGCCTGGC^TTGGGAGAAGTGTGGCTGTACACGATGCTCTGTGTGTTGA 

AGTGCTGAAGACCTCGGCTGGGCTGGGACTGAGrCTGGATGGGGGAAAATCATCGGTGACGGGAGATGGGCC 

C TTGGT CAT TAAAAGAGTGTA CAAAGGTGGTGC GG CTGAACAAGCTGGAATAAT AGAAG CTGGAGAT GAAAT 

TCTTGCTATTAATGGGAAACCTCTGGTTGGGCTCIATGCACTTTGATGCCTGGAATATTATGAAGTCTGTCCC 

AGAACX^CCTGTGCAGTTATTAATTAGAAAGC&TAGGA^ 

AGTTCT CTT CTTTGTTT AGCAAATCAGAGT GAC T^CTTT AAAC CACAGGT TGTTGAAAT GGC CAACACTGGT 



In a search of public sequence databases, the NOV8a nucleic acid sequence, located on 
chromsome 5 has 997 of 1 1 28 bases (88%) identical to a Papin mRNA from Rattus norvegicus 
(GENBANK-ID: AF16941 1). Public nucleotide databases include all GenBank databases and 
5 the GeneSeq patent database. 

SNP data for NOV1 a can be found below in Example 3. 

The disclosed NOV8a polypeptide (SEQ ID NO:25) encoded by SEQ ID NO:24 has 
2814 amino acid residues and is presented in Table 8B using the one-letter amino acid code; 
Signal P, Psoit and/or Hydropathy results predict that NOV8a has no signal peptide and is 
10 likely to be localized in the nucleus with a certainty of 0.7000. In other embodiments, NOV8a 
may also be localized to the microbody (peroxisome) with a certainty of 0.3000, the 
mitochondrial matrix space with a certainty of 0.1000, or the lysosome (lumen) with a 
certainty of 0.1000. 



Table 8B. Encoded NOV8a protein sequence (SEQ ID NO:25). 

LT KELGDTETVGLSF GNT PVFGD YGEKRRGGKiCRK^QGP VLDVGCI WVTELRKNS PAGKS GKVRLRDEIL S 
LNGQLMVGVDVSGAS YLAEQCWNGGF I YL I MLRRFKHKAHS TYNGKF S SNS SEPGETPTLELGDRTAKKGKRT 
RKFGVI SRPPANKAPEESKGSAGCEVSSDPS rEXiF^GLDPELGNGHVFQLEN^GPDSLKEVAGPHIjERSEVDR 
CTFJKIPKTDAPLTTSNDKPJ*FSKGGCTDFQSSDCIM 

HAIWTQVKEGGAAHRLRDGRIjS LGDELLVI NGHLLVGLSHEEAVAI lrs atgmvqlvvas kvgvlsafqmp 

GTDEPQDVCGAEESKGNLESPKQGSNKIKLKSRLSGRWGLYLMQ 

LEVSFJDGRKHSLPQLIjDSSSASQBYHIVKKSTRSLSTTQVESP 
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RDC IRGQMGI FVKT I FPNGS AAEDGRliKEGDEI LDVNGI PIKGLTFQEAI HTFKQI RS GLF VLTVRTKLVSP 

SLTPCSTPTHMSRSASPNFNTSGGASAGGSDEGSSSSLG^ 

ENSPPGIYIHSLAPGSVAK^Sl^SRGSILEVNSVNVR^ 

SEQEMDEVIARS T YQESKEANSSPGLGTVT S I GCFLLQQDSLISESSLS QVFAHDVPGPL SDFMVAGSEDED 
HPGSGCSTSEEGSLPPSTSTHKEPGKPRANSLVTLGSHRASGLFHKQVTVi^QASLPGSPQALRNPLLRQRK 
VGCYDANDASDEEE FDREGDCISLPGALPGPI RPLSEDDPRRVS I SS SKGMDVHNQEERPRKTLVS KAI SAP 
LLGSSVDLEESIPEGMVDAASYAANLTDSAEAPKGSPGSV^^ 
SPQQKSEGLGSRHRPVARVSPHCKRSFAEAKPSGSQTVNLTGRATTO^ 

EKESLGKIiTTGDACVSTSCELASALSHIiDASHLTE^ PGKKGAAHPDP 
SKTSVDTGKVSRPENPSQPASPRVAKCKARSPVRLPHEGSPSPGEKAAAPP 

ALRGAGPGAEGMTPAGAVLPGDPLTS QEQRQGAPGNHS KALEMTGIHAPESSQEPSLLEGADSVS SRAPQAS 
LSMLPSTDNTKEACGHVSGHCCPGGSRESPVTDIDSFIKEIiDASAARSPSSQTGDSGSQEGSAQGHPPAGAG 
GGSSCPAEPVPGGQTSSPRPAWAAGAPAYPQWASQPSVLDSINPDKHFWNKNFLSNYSRNFS SFHEDSTSL 
SGLGD STEPSLS SMYGDAEDS SSDPESLTEAPRASARDGWSPPRSRVSLHKEDPSESEEEQIEICSTRGCPN 
PPSSPAHLPTQAAICPASAKVLSLKYSTPRESVASPREKVACLPGSYTSGPDSSQPSSLLEMSSQEHETHAD 
I STSQNHRPS CAEETTEVTS ASSAMENSPLSKVARHFHSPPI ILS S PNMVNGLEHDLLDDE TLNQ YETS INA 
AASLS S FSVDVPKNGESVLENLHI SE S QDLDDLLQKPKMIARRPIMAWFKEINKHNQGTHLRS KTEKEQPLM 
PARSPDSKI QMVSS SQKKGVTVPHS PPQPKTNLENKDLS KKSPAEMLLTNGQKAKCGPKLKRLSLKGKAKVN 
S EAPAANAVKAGGTDHRKPLI SPQTSHKTLS KAVSQRLHVADHEDPDRNTI^AAPRS PQCVLES KPPLATSGP 
LKPSVSDTSIRTFVSPIiTSPKPVPEQGMWSRFHMAVLSEPDRGCPTTPKSPKCRAEGRAPRADSGPVSPAAS 
I^GMSVAGNRQSEPRLASHVAADTAQPRPTGEKGGNIMA^^ 

PJIGGCLAQGNCQEKSEIRLYRQVAESSTSHPSSLPSHASQAEQEMSRSFSNIAKLASSSSSLQTAIRKAEYSQ 

GKSSLMSDSRGVPRNSIPGGPSGEDHL YFTPRPAXRTYSMPACFS SHFGREGHPPHSLGRSRDS QVPVTSS V 

VPEAKASRGGLPSLANGQGIYSVKPLLDTSRHIiPATDEGDIISVQETSCLVTDKIKOT 

TSFFSVKQRI KS FENLANADRPVAKSGAS PFL SVS SKP P IGRRS S GS I VS GSLGHPGDAAARLLRRSLSS CS 

ENQSEAGTLLPQMAKSPSIMTLTISRQNPPETSSKGSDSELI^^ 

PSPVSRS KLQELRALSMPDLDKLCSED YSAGP SAVLFKTELEI TPRRSPGPPAGGVSCPEKGGNRACPGGSG 

PKTSAAETPSSASDTGEAAQDLPFRRSWSVNLDQLLVSAGDQQRLQSVLSSVGSKSTILTLIQEAKAQSE 

EDVCFIVLmm3SGLGFSVAGGTDVEPKSIT^^ 

VLHQAQLHKDAL WI KKGMDQPRP S ARQEP PTANGKGLLSRKTI PLEPGIGRS VAVHDALCVEVIiKTS AGLG 
LSLDGGKS S VTGDGP LVI KRVYKGGAAEQAGI I EAGDE I LAI NGKPL VGLMHFDAWNI MKS VPEGPVQLL IR 
KHRNSS . 



A search of sequence databases reveals that the NOV8a amino acid sequence has 937 
of 1741 amino acid residues (53%) identical to, and 1133 of 1741 amino acid residues (65%) 
similar to, the 2766 amino acid residue Papin protein from Rattus norvegicus (Q9QZR8) (E = 
5 0.0), and 122 of 304 amino acid residues (40%) identical to, and 176 of 304 amino acid 
residues (57%) similar to, the 334 amino acid residue Human interleukin-16 monomer 
(patp:AAW19209 ) (E = 1 .Oe" 46 ). Amino acid databases include the GenBank databases, 
SwissProt, PDB, PATP, and PIR. The global sequence homology (as defined by FASTA 
alignment with the full length sequence of this protein) is 72.943% amino acid homology and 

10 69.689 % amino acid identity. In addition, this protein contains the following protein domains 
(as defined by Inteipro) at the indicated nucleotide positions: PDZ domains (IPR001478) at 
amino acid positions 336 to 422, 558 to 644, 700 to 784, 2597 to 2681, 2725 to 2810. 

NOV8a is expressed in at least the following tissues: Nervous System. Brain. 
Prosencephalon/Forebrain. Diencephalon. Pituitary Gland; Hematopoietic and Lymphatic 

15 System. Hematopoietic Tissues. Lymphoid tissue. Lymph node; Whole Organism. In addition, 
the sequence is predicted to be expressed in the following tissues because of the expression 
pattern of (GENB ANK-ID: AF16941 1) a closely related Papin homolog in species Rattus 
norvegicus: brain. TaqMan data for NOV8 can be found below in Example 2. 
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NOV8b 

A disclosed NO V8b nucleic acid of 8640 nucleotides (also referred to as CG57026-04) 
encoding a novel papin-like protein is shown in Table 8C. An open reading frame was 
5 identified beginning with an ATG initiation codon at nucleotides 101-103 and ending with a 
TGA codon at nucleotides 8534-8536. A putative untranslated region upstream from the 
initiation codon and downstream from the termination codon is underlined in Table 8C. The 
start and stop codons are in bold letters. 



Table 8C. NOV8b nucleotide sequence (SEQ ID NO:26). 

AGCTGATGATGGCCAGGGACCCCAGC^GAC^ 

ATGATGCTGGTGTCTGGGAGTGAG(^CCATGCCCAT 

CTACCAGTGGCTGCAGAACAGCCTGCAGGAAG^ 

CCAGAAGCTGCAGGAGTACATCCAGCTGAACTTTGC^ 

CCCCGAAATGGAGATCTGTACTGTGTACCTC^ 

TGGGAACATCCCTGTTTTCGGGK^CTAT 

TCCTGTGCTGGATGTGG<X!TGCATCTGGGTGACAGAGCTG^ 

GGTCCGACTGCGGGATGAGMCCTCTCACTGAATGGGCAGCT 

TTACCTGGCTGAGCAGTGCTCGAATGGCGGCTTTATCTACCTG 

CCACTC CACTTAT AATGGCAACAGT AGCAACAG CT CTGAAC CAGGAGA CT TG GAGC TGGGTGA 

CCGAACTGCGAAAAAGGGGAAACGAACCAGAAAGTTTCX3GGTCA^ 
TGAAGAATCCAAGGGCAGCGCTGGCTGTGAGGTGTCCAG 
CCCTGAACTTGGAAACGGCCATGTCTTTCAGCTA^ 

C CATCTAGAGAGGTCAGAAGTGGACAGAGGGACAGAGCATAGAATT C CAAAGACAGATGCTC CTCTGACCAC 
AAGCAATGACAAACGCCGOTTCTCAAAAGGTGGGAAGAC 
CAAGGAGGAAGTTGGCCGAATATGGAAGATGGAGCTGCTCAAAGAATCGGAT^ 
TGGAGGCCGAGGATCAAAGCi3CTCACCTC^CGCTATCGTTGT^ 

CAGGCT CAGGGATGXSCAG^XTTGTCC TTAGGAGATGAGCTGCTGGTAAT CAATGGT CATTTA CTGGTCGGGCT 

CTCCCACGAGGAAGCAGTG^CCATTCTTCGCTCCGCC^CGGGA^ 

AGGTGTGCTTTCTGCATTTCAGATGCCTGGGACAGATG^ 

GGGGAACTTGGAAAGTCCCAAACAGGGCAGCAATAAAATCAAGCT 

GCTCITACCTGATGCAGCCTGTCGGGGGTGTACACCGCCTTG^ 

GCGGAATGGGGACCCCCGGATCCGGATGTTGGAGGTCTCCCGAGATGGCCGGAAACACTCCCTCCCGC^CT 
GCTGGACTCTTCCAGTGCCTCACAGGAATACCACATTCTGAAGAAGTCTACCC^ 
GGTGGAATCTCCTCGGAGGCTCATTCGGCCATCCGTCAT 
GGGCCTTGGCTTTAGrATTGCTGGAGGTCGAGACT^ 

CTT CC CAAATGGAT CAGCTGCAGAGGACGGAAGA CTTAAAGAAGGGGAT GAAAT CC T AGATGTAAATGGAAT 

ACCAATAAAGGGCTTGACATTTCAAGAAGCCATTCATACCTTT^ 

AACGGTACGCACAAAGTTG^TGAGCCCCAGCCTCAC^ 

CTCCCCGAACTTCAATACCAGTGGGGGAGC CTCGGCGGGAGGTTCCGATGAAGG CTGGG 

TCGGAAGACCCCTGGGCCCAAGGACAG 

AGGCATTGGTGCCTGJCTGCTTGGCTCTGGAA 

ATCAGTGGCCAAGATGGAGAGCAACCTGAGCCGCGGGGATCAA^ 

CCATGCTGCTTTAAGCAAAGTCCACGCCATCTTGAGXAAATGCCCTCCAGGACCCGTTCG 
C CGGCACCCTAATC CAAAGGTTTCCGAGCAGGAAATGGATGAAGTCATAGCAC^CAGCACT 
C^AAGAGGCCAATTCCTCTCCTGGCTTAGGTACCCCCI^GAAGAGTCCCTCTCTTGCAA 
TATTTCTGAATCTGAACTCTCCCAGTACTTTGCCCACGATGTCCCT 
CGGTTCTGAGGACGAGGATCACCCGGGAAGTGGCTGCAGCAC<5TCGGAGGAGGGCAGCCTG 
CTCCACTCACAAGGAGCCTGGAAAACCCAGAGC CAACAGCCTCGTGACT CTTGGGAGCCATCGGGCTTCTGG 
GCTCTT CCACAAGCAGGTGACAGTTGC C^GACAAGCCAGTCTCCCCGGAAGCCCACAGG CCCTCCGAAACCC 
TCTCCTCCGCCAGAGGAAGGTAGGCTGCTAC^ATGCCAACGATGCC^ 

AGGGGACTG CATTT CACTCCCAGGG GC CCTCCCGGGTC CCATCAGG CCTCTGTCAGAGGATGACC CGAGGCG 
TGTCTCAATTTCCTCTTCCAAGGGCATGGACGTCCA 

CAAGGCCATCrCGGCACCTCTTCTTGGTAGCTCAGTGGACTTAGAGGAGAGTATCCCA 

TGCTGCGTCCTATGCAGCCAACCTCACGGACTCTGCAGAGGCCCCCAAGGGGAGCCCTGGAAGCTGGTGGAA 

GAAGGAACTGTCAGGATCAAGTAGCGCACCCAAATTGGAATA 

AAACACTGGGAGCCCCAGTTCCCCCCAGCAAAAAAGTGAAGGCCTGG 

GGTAAGCCCCCACTGCAAGAGATCCGAGGCTGAGGCCAAGCCCAGTGGCTCA 

CAGAGCCAATGATCCATGCGATCTGGACTCGAGAGTCCAGGCCACTC 

106 ~ ^ ~ " ~ 



WO 02/26826 



PCT7US01/42336 



TCAGCCAGGTGGAGCTGTGGAGAAGGAATCTCTX^GA^GCTGACCACTGGAGATGCTTGTGTCTCTACCAG 
CTGTGAACTAGCCAGTGCTCTGTCCCATCTGGATGCCAGCCACCTC^ 

AGAGCTGGGGCAACAACCCATGACTGAACTGGAC&GCTCCT CGGAC CTCATCTCTTCCCCAGGGAAGAAGGG 

GGCCGCTCATCCTGACCCCAGCAAGACCTCTGTAGACACAGGGAAAGTCAGTCGGCC^^ 

GCCTGCATCGCCCAGGGTCGCCAAGTKsCAAGGCCAGGTCTCC^ 

CCCAGGGGAGAAAGCAGCGGCTCC CCCTGACTACAGCAAGACT CGATCAGCATCGGAAACCAGCACACCCCA 

CAATACCAGGAGGGTGGCTGCCCTCAGGGGAGCGGGACCTGGAGCAGAGGGAATGAC^ 

CCTGCCAGGAGACCCCCTCACATCCCAGGAGCA^ 

AATGACAGGAATCCATGCACCTGAAAGCTCCCAGGAGCCTTCCCTGCTGGAGGG^ 

AAGGGCACCGCAGGCCAGCCTCTCCATGCTGCCATCCACTGACAAC^ 

GGGGCACTGCTGCCCGGGGGGGAGTAGAGAGAGCCCTGTGACXSGACATTGftCAGCT 

TGCTTCTGCAGCAAGGTCTCCGTCT TC CCAGACGGGGGACAGTGGCTCTCAGXoAG^GCAGTGCrCAGGGC CA 
CCCACC^GCCGGGGCTG<^GGTGGGAGCTCCTGCCG^ 
GAGGAGGGCCTGGGCTGCIGGTGCCCCCGCCTACCCACAATGGG 
TAATCCCGACAAACAl^TTACTGTGAACAAAA^ 

TGAAGACAGCACCTCCCTATC1AGGCCTGGGTGACAGCACGGAGCCGTCTCTG 

TGAGGATTCTTCTTCTGACCCTGAGTCACTCACTGJ^ 

TCCTCGTTCCCGTGTGTCTTTGCACAAGGAAGATCCTTCGGAG^ 

CACATOTGGCTGCCCCAATCCACCCTCGAGTCCrrcCTCATCTTCCCACCCAGGCTG^ 

AGCCAAAGTTCTGTCATTAAAATACAGCACTC 

CTTGCCAGGCTCATACACTTCAGGCCCAGACrCTTCCCAGCCATCaTCACT 

GCATGAAACTCATGCGGACATAAGCACTTCAC^GAAC 

CACCAGCGCTAGCTCAGCCATGGAAAACAGTC 

CATTCTC^GCTCCCCCAACATGGTAAATGGCTTGGAACATC^ 

CGAAACAAGCATTAATGCAGCTGCCAGTCTGTCCTCCTTC^ 

TTTGGAAAACCTCCACATCTCTGAAAGTCAAGACCTC 

GAGGCC CATCATGG CCTGG TT TAAAGAAATAAATAAACATAAC CAAGG CACACATTT GAGGAGCAAAACCGA 

G AAGGAACAAC CTC TAATG CCT GC CAGAAGT C CCGACT CCAAGATTCAGATGGT GAG TT CAAGCCAAAAAAA 

GGGCX?TTACTGTGCCTCATAGCCCTCCTC^ 

TCCGGCAGAAATGCTTCTGACTAATGGTCAGAACXSCAA^ 

GGGC^GGCCAAAGTCAAOTGTGAGGCCCCTGCTGCGAATGCTGTGAAGGCTG^ 

ACCCTTGATCTC1ACCCCAGACCTCCCACAAAACACTTTCTAA 

CCACGAGGACCCTCACAGAAACACCACAGGTGCCGCCAGGTCCCCCCAGTC 

TCTTGCCACCTCTGGGCCACTGAAACCCTCAGTGTCT^^ 

CTCTCCCAAGCCTGTTCCTGAGCAAGGCATGTGGAGCAGGTTCCACATGG 

AGGTTGCCCAACCACCCCTAAATCTCCTAAGTGTAG&GCAGAGGGCAGGGCGCCC 

GGTGAGTCCGGCAGCGTCTAGGAACGGCATGTC05TGGCAGGGAACAGACAGAGTGAGCCGCGOT 

CCATGTGGCAGC!AGACACAGCCC!AACCCAGGCCGAC^GGCGAAAAAGGAGGCAACATAATGG^ 

CCTCGAAAGAACAAACCAGCTGAAAATCGTGGAGATTT 

CAAGCCAGCTGAAAGCGACAGACGGGGAGGGTGOTTGGCCCAGGGCAACTGTCAGGAGAAGA 
GCTCTATCGCCAGGTCGCAGAATCATCCACAAGTC!ATCCATCCTCACTCCCATCTCATC 
GCAGGAAATGTCACGATC&TTCAGCIATGGGAAAACTGGC^ 
AAAGGCAGAATACTCCCAGGGAAAATCAAGCCTGATGTCAGA^ 

AGGGGGCCCCTCGGGGGAGGACCATCTCTACTTCACCCCAAGGCCAGCGACCAGGACCTACTCCATGCCAGG' 
CC!AGTTCTCAAGCCATTTTGGACGGGAGGGTCIACCCCCCA^ 

CCCTGTGACAAGCAGTGTTGTC CCCGAGGCAAAGGCATCCAGAGGTGGTCTTCC CAGCCTGGCTAATGGACA 

GGGCATATATAGTGTAAAGCCGCTGCTGGACACATCX^ 

TTCAGTCCAGGJVGACGAGCTGCCTAGTCACAGACAAA^ 

GAACTGGCCCCATGAATCTACCTCATTTTTCTCTGTGM^ 

TGCTGACCGGCCTGTAGCCAAGTCCGGGGCTTCCCCAT^ 

GCGGTCTTCCGGCAGGATTGTTTCCGGGAGCCTGGGCCACCCAG^ 

CAGCTTGAGTTCCTGCAGCGAAAACCAAAGCGAAGCCGGCACCCTCCTC 

AATCATGACACTGACCATCTCTCGGCAGAACCCACCAGAGACCAGTAGCAAGGGCTC 

GAAATCACTTGGTCCTTTGGGAATT CC CACCCCAACGATGACC CTGGCTTCTCC TGTTAAGAGGAACAAGTC 
CTCGGTACGCCACACGCAGCCCTCX5CCCX3TGTCCCGCTCCAAGCTCCAGGAGCT 

TGACCTTGACAAGCTCTGCAGCGAGGATTACTCAGCAGGGCCXaAGCGCCGTGCT CTT CAAAACTGAGCTGGA 
GATCACCCCCAGGAGGTCACCTGGCCCTCCTGCTGGAGGCGTTTCGTGTCCCGAGAAGGGCGGGAACAGGGC 
CTGTCCAGGAGGAAGTGGCCCTAAAACCAGTGCTGCTGAGAC& 
TGCCCAGGATCTGCCTTTTAGAAGAAGCTCGTCAGTTAATTTGGATCAACT 

GCAAAGATTACAGTCTGTTTTATCGTCAGTGGGATCGAAATCTACCATCCTAACTCTCATTCAGGAAGCGAA 

AGCACAATCAGAGAATGAAGAAGATGTTTGCTTCATAGT 

CAGTGTGGCAGGAGGGACAGATGTGGAGCCAAAATCAATCACGGTCC^ 

TTCTCAGGAAGGGACTATGAACCGAGGGGATTTCCTTCTGTC^ 

CCACGGGAATGTCGTGAAGGTTCTGCACCAGGCACAGCTGCACAAAG^ 

GATGGATCAGCCCAGGCCGTCTGCCCGGCAGGAGCCTCCCIACAGCCAATGGGAAGGGTTTGCTGTCCAGAAA 
GACCATCCCCCTGGAGCCTGGCATT GGGAGAAGTGTGG CTGTACACGATGCTCT GTGTGTTGAAGTGCTGAA 
GACCTCGGCTGGGCTGGGACTGAGTCTG^TGGGGGAAAATCATCX^ 
TAAAAGAGTGTACAAAGGTGGTGCGGCTGAACAAGCTGGAJVTA^ 

TAATGGGAAACCTCTGGTTGGGCTCATGCACTTTGATGCCTGGAATATTATGAAGTCTGTCCCAGAAGGACC 
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TGTGCAGTTATTAATTAGAAAGCATAGGAATTCTTCATGAATT^ 
CTTTCTTTAGCAAATCAGAGTGACTTCTTTAAACCACAGGTTGT 



In a search of public sequence databases, the NOV8a nucleic acid sequence, located on 
chromsome 5 has 5828 of 5941 bases (98%) identical to a gbrGENBANK- 
ED:AF338650|acc:AF33 8650.1 mRNA from Homo sapiens (Homo sapiens PDZ domain- 
5 containing protein AIPC (AIPC) mRNA, complete cds) (E = 0.0). Public nucleotide databases 
include all GenBank databases and the GeneSeq patent database. 

The disclosed NOV8b polypeptide (SEQ ID NO:27) encoded by SEQ ID NO:26 has 
281 1 amino acid residues and is presented in Table 8D using the one-letter amino acid code. 
Signal P, Psort and/or Hydropathy results predict that NOV8b has no signal peptide and is 
1 0 likely to be localized in the nucleus with a certainty of 0.7000. In other embodiments, NOV8b 
is also likely to be localized to the microbody (peroxisome) with a certainty of 0.3000, the 
mitochondrial matrix space with a certainty of 0.1000, and to the lysosome (lumen) with a 
certainty of 0.1000. 



Table 8D. Encoded NOV8b protein sequence (SEQ ID NO:27). 

MPITQDNAVLHLPLLYQWLQKf SLQEGGDGPEQRLCQAAI QKLQB YIQLNFAVDES TVPPDHSPFEMBI CTVY 
LTKELGDTETVGL SFGNI P VFGD YGE KRRGGKKRKTHQGPVLDVGCI WVTELRKNSPAGKS GKVRLRDE IL S 
LNGQLMVGVDVSGAS YLAEQCWNGGF I Y SNS SEPGETPTL ELGDRTAKKGKRT 

RXFGTCSRPPANKAPEESKGSAGC^SSDPSTELENGLDPELGNGHV^ 
GTEHRIPKTDAPLTTSlTOKRRFSKGGKIDFQSSDCmRSKEEVGRIWKMEL^ 

HA I WTQ VKEGGAAHRLRD GRLS L GD ELL VI NGHLL V GL SHEEAVAI LRSATGMVQL WAS KVGVL S AFQM P 
GTDEPQDVQaAEE SKGNLES PKQGSNKI KLKSRLS GRWGL YLMQP VGGVHRIiE S VEEYNELMVRNGDPRIRM 
LEVSRDGRKHSLPQLLDS SSASQEYHI VKKSTRSLSTTQVES PRRLI RPSVI S 1 1 GIiYKEKGKGLGFS IAGG 
RDCIRGQMGI FVKTIFPNGSAAEDGRLKEGDEILDVNGI PI KGLTFQEAIHTF KQ I RS GLFVLTVRTKLVS P 
SLTPCSTPTHWSRSASPNFNTSGGASAGGSDEX3SSSSLGRKTPGPK3DRIV^ 
ENSPPGIYIHSIAPGSVAKMESWLSRGDQILEVNSVNVRHAALSKVHA 
QEMDEVIARSTYQESKEANSSPGLGTPIiKSPSLAKKDSLIS 
SGCSTSEEGSLPPSTSTHKEPGKPRANSLVTIiGSHRASGLFHKQV^ 

YDA1TOASDEEEFDREGDCISLPGALPGPIRPLSEDDPRRVSISSSKGMDVHNQEERPRKTLVSKAISAPLLG 
SSVDLEESIPEGMVDAASYAAIJLTDSAEAPKGSPGSWV^^ 

QK S EGLGS RHRP VARVS PHCKRSEAEAKPS GSQTVNL TGRANDPCDLDSRVQATS VKVTVAGFQPGGAVEKE 

SLGKLTTGDAC^STSCELASALSHLDASHIiTENLPKAASELGQQPMTELDSSSDLISSPGK^ 

SVDTGKVSRPENPSQPASPRVAKCKARSPVRLPHEGSPSPGEKAAAPPDYSKTRSASETSTPHNTR 

GAGPGAEGMTPAGAVLPGDPLTSQEQRQGAPGimSKALEMTGIHAPESSQEPSIiLEGADSVSSRAPQASIiSM 

LPS TDNTKEACGHVSGHCCPGGS RES PVTDIDSF I KELDASAARS PSSQTGDSGSQEGSAQGHPPAGAGGGS 

SCRAEPVPGGQTSSPRRAWAAGAPAYPQWASQPSVLDSINPDKHFTV^ 

GDSTEPSLSSMYGDAEDSSSDPESLTEAPRASARDGWSPPRSRVSLHKEDPSESEEEQIEICSTRGCPNPPS 

SPAHLPTQAAICPASAKVLSLKYSTPRESVASPREKVAC^ 

SQTOTCPSCAEETTEVTSASSAMENSPLSKYARHFHSPPIIL^ 

LSS FSVDVPKNGE SVLENLHI SES QDLDDLLQKPKMI ARRPII^WFKEINKHNQGTHLRSKTEKEQPLMPAR 
SPDSKIQMVSSSQKKGVTVFHSPPQPKTNLENK^ 

PAANAVKAGGTDHRKPL I S PQTSHKTLSKAVSQRLKVADHEDPDRNTTAAPRS PQCVLESKPPLATSGPLKP 
SVSDTSIRTFVSPLTSPKPVPEQGMWSRF1IMAVLSEPDRGCPTTPKSPKCRAEGRAPRADSGPVSPAASRNG 
MS VAGNRQSE PRLASHVAADTAQ PRPTGEKGGNIMAS DRLERTNQLKI VE I SAEAVS ETVCGNKPAESDRRG 
GCIJiQGNCQEKSEIRLYRQVAESSTSHPSSLPSHASQAEQ 

SLMSDSRGVPRNSIPGGPSGEDHLYFTPRPATRTYSMPAQFSSHFGREGHPPHSLGRSRDSC3VPVTSSVVPE 
AKASRGGLPSLANGQGIYSVKPLLDTSRl^PATO^ 

FSVKQRlKSFENLANADRPVAKSGASPFLSVSSKPPIGRRSSGSIVSGSLGHPGDAAARIjLRRSLSSCSENQ 
SEAGTIiLPQt4AKSPSIMTLTI SRQNPPETSSKGSDSELKKSIjGPLGIPTPTMTLASPVKRNKSSVRHTQPS P 
VSRSKLQELRAIiSMPDLDKLCSEDYSAGPSAVLFKTEIiEITPRRSPGPPAGGVSCPEKGGNRACPGGSGPKT 
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SAAETPSSASDTGEAAQDLPFIttSWSVmiDQI^V 

CF XVLNRKEG S GLGFSVAGGTDVEPKS I TVHRVFSQGAASQEGTM^GDFLLS WGASIiAGIAHGN^ 
QAQLHKDALWI KKGMDQFRPS ARQEPPTANGKGLLSRKTI PLEPGI GRS VAVHDAL CVEVLKTSAGLGIiSL 
DGGKS S VTGDGPLVI KRVYKGGAAEQAGI I EAGDEILAINGKPLVGLMHFDAV7NI MKSVPEGPVQLLIRKHR 
NS5 , . 

A search of sequence databases reveals that the NOV8a amino acid sequence has 2017 
of 2045 amino acid residues (98%) identical to, and 2022 of 2045 amino acid residues (98%) 
similar to, the 2641 amino acid residue ptnr:TREMBLNEW-ACC:AAK07661 protein from 
5 Homo sapiens (Human) (PDZ DOMAIN-CONTAINING PROTEIN ADPC) (E = 0.0). Public 
amino acid databases include the GenBank databases, SwissProt, PDB and PR, 

NOV8b is expressed in at least the following tissues: adrenal gland, bone marrow, 
brain - amygdala, brain - cerebellum, brain - hippocampus, brain - substantia nigra, brain - 
thalamus, brain -whole, fetal brain, fetal kidney, fetal liver, fetal lung, heart, kidney, 

10 lymphoma - Raji, mammary gland, pancreas, pituitary gland, placenta, prostate, salivary 

gland, skeletal muscle, small intestine, spinal cord, spleen, stomach, testis, thyroid, trachea and 
uterus. Expression information was derived from the tissue sources of the sequences that were 
included in the derivation of the sequence of CuraGen Acc. No. CG57026-04.The sequence is ■ 
predicted to be expressed in the following tissues because of the expression pattern of 

15 (GENBANK-ED: gb:GENBANK-ID:AF338650|acc:AF338650.1) a closely related Homo 
sapiens PDZ domain-containing protein AJPC (AIPC) mRNA, complete cds homolog in 
species Homo sapiens : prostate. TaqMan data for NOV8b can be found below in Example 2. 



The NOV8a, and 8b proteins are very closely homologous as as shown in the 
20 alignment in Table 8E. 

Table 8E Alignment of NOV8a, and 8b. 

10 20 30 40 SO 60 

I .... I .... I .... | .... I .... I .... I .... I .... I ... . 

NOV8a 
25 NOV8b 

70 80 90 100 110 120 
1 1 1 1 I .... I 1 I 1 | 1 | 

NOV8a 
30 NOV8b 

130 140 150 160 170 180 

, | .... | .... | .... | .... | .... | ... . | ... - - | ..-.|. 

NOV8a 
35 NOV8b g 

190 200 210 220 230 240 

I I I . I .... I . I .... I .... I .... I .... I -•- - I •••• I 

NOV8a 
40 NOV8b 



1PI TQDNAVLHLPLIiYQWIi QNS LQEGGDGPEQRIiCQAAIQKLQE YI QJjNFAVDE ST VPPDj 
gPITQDHAVLHLPLLYQm.QNSLQEGGDGPEgiO.CGi^IOKLQEYIQI^AVDESTVPPD, 



HSPPEME I CTVYLTKELGDTETVGLSFGNIPVFGDYGEKRRGGKKRKTHQGPVLDVGCIl^ 
HSPPEMEICTVYLTKELGDTETVGLSFGNIPVPGDYGEKRRGGKKRKTHQGPVLDVGCIW 



WELRKNSPAGKSGKVRLPJ5EILSLNGQLMVGVDVSGASYLAEQCWWGGFIYI.IMLRRFK 
^FJ.PJKNSPAGKSGKVRLRBEILSLNGQLMVGVDVSGASYLAEQqfNGGFIYLIHIjRRFK 



HKAHSTYNGWSSNSSEPGETPTLEIiGDRTAKKGKRTRKFGVISRPPANKAPEESKGSAGC 
HKAHST YHGNS SNS SEPGETPTLELGDRTAKKGKRTRKFGVI S RPFANKAPEESKGSAGC 
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NOV8a 
NOV&h 



250 260 

. I I — J — L-. 



270 



280 



290 



300 
••I 



EVSSDPSTELBNGIiDPELGKGHVTQLENGPDSIiKEVAGPHIiERSEVDRGTEHRIPKTDAP 
EVSSDPSTEIiENGLDPELGNGHVFQLENGPDSLKEVAGPBLERSEVDRGTEHRIPKTDAP 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



65 



70 



NOV 8 a 
NOVBb 



NOV8a 
NOV8b 



NOVBa 
NOV8b 



NOV8a 
NOVBb 



NOVBa 
NOVBb 



NOV 8 a 
NOVBb 



NOVBa 
NOV8b 



NOVBa 
NOVBb 



NOVBa 
NOVBb 



NOV 8 a 
NOVBb 



NOVBa 
NOV8b 



NOV8a 
NOV8b 



NOV8a 
NOV8b 



310 320 

..I 1 — 



330 



340 
.|....|.. 



350 



360 
.l-.-.l 



LTTSNDKRRFSKGGKTDFQSSDCLARSKEEVGRIVJKI'SEIiIiKESDGLGIQVSGGRGSKRSP 
LTTSNDKRRFSKGGKTDFQSSDCLARSKEEVGRIWKMELLKESDGLGIQVSGGRGSKRSP 



370 380 



390 



400 



410 



420 



H AI WTQVKEGGAAHRLRDGRLS BGDELLVINGHLLVGIi SHEEAVAILRSATGMVQLW. 
FmIWTQVKEGGAAHRLRDGRLSLC^DELLVINGHLLVGLSHEEAVAILRSATG^IVQLVVA 



430 440 450 460 



SKVGVLSAFQMPGTDEPQDVCGAEESKGNLESPKQGSNKIKL1CSRLSGRWGLYLMQPVG 
SKVGVLSAFQMPGTDEPQDVCGAEESKGNLESPKQGSNKIKLKSRLSGRWGLYLMQPVG 



470 480 



490 500 
,1 I 1 I I 



510 



520 



530 540 
— 1 1 ■ 



LE S VE EYNELMVRNGDPR IRMLEVSRDGRKHS LP QLLDS S S ASQE YHI VKKS TR SL S 
7HRLESVEEYNELMVRNGDPRIRI«n»EVSRDGRKHSLPQLLDSSSASQEYHIVKKSTRSLS 



550 



560 



570 



580 
..!.. 



590 600 
— ■ I | 



TTQVESPjjRLIRPSVISIIGLyKEKGKGLGFSIAGGRDCIRGQMGIFVKTIFPNGSAAED 

ttqvespBrlirpsvisiiglykekgkglgfsiaggrdcirgqmgifvktifpngsaaed 



610 620 
..I 1 I 



630 



640 650 660 
.1 | 1 1 1 I 



grlkegdeildvngipikgltfqeaihtfkqirsglfvlt^tklvspsltpcstpthms 
grlkegdeildvngipikgltfqeaihtfkqirsglfvltvrtklvspsltpcstpthms 



670 680 690 700 710 720 

■ I ■ 1 I I -- --I — I — I — I — I — t — -I 



RSASPNFNTSGGASAGGSDEGSSSSLGRKTPGPKDRIVMEVTLNKEPRVGLGIGACCLAL 
RSASPNFNTSGGASAGGSDEGSS S SLGRKTPGPKDRIVTdEVTLNKEPRVGLGIGACCLAL 



730 740 750 760 770 780 

| .... | .... | .... | .... | .... | .... | . 



ensppgiyihslapgsvakmesnlsrgotilevnsvnvrhaalskvhailskcppgpvrl 
ensppgiyihslapgsvakkesnlsrgHSilevnsvnvrhaalskvhailskcppgpvrl 



790 

■ I — 1 - 



800 



810 



820 



830 



840 



EQEMDE VI ARS TYQE S KE ANS SP GLG 
SEQEMDEVIARSTYQESKEANSSPGLG* 



gviSIGCFgljQQj 



850 860 
..|.. ..|. ...|.... | 



870 



880 




lsqyfahdvpgplspfmvggsededhpgsgcstseegslppststhkepgkpra^islvtl 
lsqyfahdvpgplsdfmvSgsededhpgsgcstseegslppststhkepgkpranslvtl 



910 



920 930 940 

.1,. ..I-:... I. 



950 960 
..|....|....| 



gshrasglfhkqvtvarqaslpgspqalrnpllrcrkvgcydandasdeeefdregdcis 

GSHRASGLFHKQVTVARQASIiPGSPQAIiRNPLLRQRKVGCYDANDASDEEEFDREGDCIS 



970 



980 



990 



1000 
..I... 



1010 



1020 



LPGALPGPIRPIiSEDDPRRVSISSSKGMDVHNQEERPRKTLVSKAISAPLLGSS^LEES 
LPGAIiPGPIRPI»SEDPPRRVSISSSICGMPVHNQEERPRKTLVSKAISAPI»LGSS\T)LEES 



1030 



1040 1050 1060 

..I — I — I — 1 — I... 



1070 

-.1 ... 



1080 

.-1 



IPEGJIVDAAS YAANLTDSAEAPKGS PG S WIWCKEI SGSS S APKLE YTVRTPTQSPTNTGS P 
IPEGIIVDAASYAAlTIiTDSAEAPKGSPGSWWKKELSGSSSAPKLEYTVRTiyrOSPTNTGSP 
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15 
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25 
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55 
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1090 1100 1110 1120 ' 1130 1140 

| 1 | 1 ] 1 I |... J 

NOV8 a WjWjfoj^Wjte jEgESlS 
NOV8b 1 gWSf?3?fflcfr^^ 

1150 1160 1170 1180 1190 1200 

,| — l — I — I — | . ... |...-|. I 

N0V8a 

N0V8b 

1210 1220 1230 1240 1250 1260 
| | | | | | | I I I 1 1 

NOV8a 

N0V8b 

1270 1280 1290 1300 1310 1320 
. 1 | | 1 1 1 | 1 | I .... I I 

NOV8a 

N0V8b 

1330 1340 1350 1360 1370 1380 
..,.| 1 | | 1 1 1 I- .'.. I I 1 1 

N0V8a 

NOV8b . __ 

1390 1400 1410 1420 1430 1440 
| | | [ | | | 1 1 1 | I 

N0V8a 

N0V8b 

1450 1460 1470 1480 1490 1500 
■ | | .-I | | j | | | | 

N0V8a 

K0V8b _________ 

1510 1520 1530 1540 1550 1560 
, | 1 1 1 | | 1 | 

H0V8a 
NOV 8b jgj 

1570 1580 1590 1600 1610 1620 
■ | 1 | | | | 1 ■ 

N0V8a 

N0V3b 

1630 1640 1650 1660 1670 1680 
I I 1 1 1 1 1 I 1 I I 1 

N0V8a 

NOVSb ,_ 

1690 1700 1710 1720 1730 1740 

1 1 I I > I 1 I 1 I 1 1 1 

N0V8a SJ 

NOV 8b _ _____ _ 

1750 1760 1770 1780 1790 1800 

-I I 1 — --i — I I. I I 1 

NOVSa 

NOV8b _________________ 

1810 1820 1830 1840 1850 I860 

.... | .... | .... | | .... | .... | .... | .... | .... | .... | ... . 

NOVSa 

NOV8b 

1870 1880 1B90 1900 1910 1920 

, | .... | .... | .... | .... | .... | .... I .... | .... | .... | . 

NOV8a 

N0V8b __ 
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KVTVAGFQPG G AVSKESLGKIiTTGPACVST S CELASAL SHLD ASBLTENLPKAASE LGQQ 
KVTVAGFQPGGAVBKESLGKLW^ 



PMTELDSSSDLISSPGKKGAAHPDPSKTSVDTGK^ 
PMTELDSSSDLISSPGKKGAAHPDPSKTSVDTGKVSRPEN^ 



PH_ GSPSPGEKAAAPPDYSKTRSASETSTPHNTRRVAAL^ 
PH_GSPSPGEKAAAPPDYSKTRSASETSTPH!^R^ 



LTSQEQRQGAPGNMSKA_E^3TGIHAPE£SQEPSLLEGAD^ 

LTSQEQRQGAPG1~SKALE^3TGIHAPESSQEPSLLEGADSVSSRAPQASLS^_PSTD_3TK 



EACGHVSGHCCPGGSRESPVTDIDSPIKELDASAARSPSSQTGDSGSQEGSAQGHPPAGA 
EACGEVSGHCCPGGSRESPVTDIDSF1KELDASAARSPSSQTGDSGSQEGSAQGHPPAGA 



GGGSSCRAEPVPGGQTSSPRRAWAAGAPAYPQWASQPSVLDSINPD^^ 
GGGSSCRAEPVPGGQTSSPRRAWAAGAPAYPQWASQPSVLDSI1 - DK^ 



PJ—SSFHEDSTSLSGLGDSTEPSLSSMYGDAEDSSSDPESIiTEAPRASARDGWSPPRSRV 
JFSSFHEDSTSLSGLGDSTEPSLSSMYGDAEDSSSDPESIiTEAPRASARDGWSPPRSRV 



SLHKEDPSESEEEQIEICSTRGCPNPPSSPAHLJPTQAAICPASAKVIjSLKYSTPRESVAS 
SLHKEDPSESEEEQIEICSTRGCPNPPSSPAHLPTQAAICPASAKVLSLKYSTPRESVAS 



PREK\_CLPGSYTSGPDSSQPSSLL_MSSQEHE_HADISTSQ1"RPSCAEE_TEVTSASS 
PREK\„CLPGSYTSGPDSSQPSSLL_MSSQEHETHA^ 



_ 1ENSPLSKVARHFHSPPIILSSPNMVNGLE_^ 
AJffi_~PLSKVARHFHSPPIILSSPlIl_V^ 



PKNGESV_ENLHISESQDLDDLLQKP„ 

PKHGESVLENLHISESQDLDDLLQKPICMrARRPIMAT - ' KEINKHNQGTHLRSKTEKEQPL 



_PARSPDSXIQMVSSSQKKGVTVPHSPPQPKT1&EI_^ 

IPARSPDSKXQMVS SSQKKGVT VPHSPPQPKTNLENKDLSKKS PAEMLLTNGQKAKCGPK 



LKRLSLKGXAKVNSEAPAANAVKAG-^^ 
LKRLSLKGICAKVNSEAPAANAVK^^ 
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NOVBa 
NOV8b 



1930 1940 
>| 1 | |... 



1950 1960 

..I.. ..].., .1... 



1970 



1980 



i 



RNTTAAPRSPQCVLESKPPLATSGPLKPSVSDTSIRTFVSPLTSPKPVPEQGMV7SRFHI 
RKTTAAPRSPQCVLESKPPLATSGPLKPSVSDTSIRTFVSPLTSPKPVPEQGEnfSRFHMA 
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15 



20 



25 



30 



35 



40 
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50 



55 



60 



65 
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NOV8a 
rcovsb 



Novsa 
NOV 6 b 



NOVBa 
NOV8b 



NOV8a 
NOV8b 



NOV8a 
NOV8b 



NOV8a 
NOV8b 



NOV8a 
NOV8b 



NOVSa 
NOV8b 



' NOV8a 
NOV8b 



NOV8a 
NOV8b 



NOV8a 
NOV8b 



NOV8a 
NOV8b 



NOV8a 
NOV8b 



91 

E 



1990 2000 



2010 2020 
..|....|....|... 



2030 



2040 



SEPDRGCPXTPKSPKCRAEGRAPRADSGPVSPAASRNGMSVAG^QSEPRLASHVAAD 
SEPDRGCPXTPKSPKCRAEGRAPRADSGPVSPAASRNGMSVAGNRQSEPRLASRVAAD 



2050 2060 

.. |....|.. 



2070 2080 



2090 
..I... 



2100 
••I 



TAQPRPTGEKGGNIMASDRIiERTNQLKIVEISAEAVSETVCGNKPAESDRRGGCLAQGNC 
TAQ PRPTGEKG GNIMA SDRLERTNQLKI VE I S AE AV S ET VCGNK P AESDRRGGCL AQGNC 



2110 2120 
■ 1 I- 



2130 2140 



2150 



2160 



■I I 



QEKSEIRLYSQVAESSTSHPSSLPSHASQAEQEMSRSFSMAKLASSSSSLQTAIRKAEYS 
QEKSEIRLYRQVAESSTSHPSSLPSHASQAEQEMSRSFSMAKLASSSSSLQTAIRKAEYS 



2170 



2180 



2190 2200 2210 
■ . I I 1 I 



QGKSSLMSDSRGVPRNSIPGGPSGEDHLYFTPRPATRTYSMPAQFSSHFGREGHPPHSL 
QGKSSLMSDSRGVPRNSIPGGPSGEDHLYFTPRPATRTYSHPAQFSSHFGREGHPPHSL 



2220 



2230 2240 2250 2260 2270 

I ... .|.... | .... |....|.. . -J - ...|....|....|....|... 



2280 



RSRDSQVPVTS SWPEAKASRGGLPSLANGQGXYSVKPLLDTSRNLPATDEGDI ISVQET 
RSRDSQVPVTSSWPEAKASRGGLPSLANGQGIYSVKPIiLDTSRNLPATDEGDIISVQET 



2290 2300 



2310 2320 2330 2340 



S CLVTDKIKVTRRHYC YEQNWPHE STS FFSVKQRIKSFENLANADRPVAKSGAS PFLS VS 
SCLVTDKIKVTRRHYCYEQNWPHE STS FFS VKQRIKS FENLANADRPVAKSGAS PFL S VS 



2350 2360 2370 

..|...,|....|....|....|... 



2380 2390 2400 

..1 — | — | — 1 — | 



SKPPIGRRSSGSIVSGSLGHPGDAAARLLRRSLSSCSENQSEAGTLLPQMAKSPSIMTLT 
SKPPIGRRSSGSIVSGSLGHPGDAAARLIiRRSIiSSCSENQSEAGTLIjPQMAKSPSII'ITLT 



2410 2420 



2430 2440 2450 2460 



ISRQNPPETSSKGSDSELKKSLGPLGIPTPTMTLASPVKRNKSSVRHTQPSPVSRSKLQE 
I SRQNPP E TS S KGS DSELKKS L GPL GI PTPTMTLAS PVKR1IKS S VRHTQPSP VS RS KLQE 



2470 2480 
. I I 1 I 



2490 2500 2510 2520 

..|....|....|....|....|....|....| 



LRALSMPDLDKLCSEDYSAGPSAVLFKTELEITPRRSPGPPAGGVSCPEKGGNRACPGGS 
LRALSMPDLDKLCSEDYSAGPSAVLFKTELEITPHRSPGPPAGGVSCPEKGGNRACPGGS 



2530 2540 



2550 2560 2570 2580 
, . | | | t 1 - - - . 1 1 



GPKTSAAETPSSASDTGEAAQDLPFRRSWSVNLDQLLVSAGDQQRLQSVLSSVGSKSTIL 
GPKTSAAETPSSASDTGEAAQDLPFRRSWSVNLDQLLVSAGDQQRLQSVLSSVGSKSTIL 



2590 2600 



2610 2620 2630 2640 

..[... |....|....|....|....| 



TLI QE AKAQSENEEDVCFIVLNRKEGSGLGFSVAGGTDVEPKS ITVHRVFSQGAASQEGT 
TLIQEAKAQSENEEDVCFIVLNRKEGSGIjGFSVAGGTDVEPKSITVHRVFSQGAASQEGT 



2650 2660 2670 



2680 2690 2700 

,|-...). 



INRGDFLLSVNGASLAGLAHGNVLKVLHQAQLHKDALWIKKGI^DQPRPSARQEPPTANG 
D^GDFLLSVNGASLAGLAHGNVLKVLHQAQLHKDALVVIKKGl'IDQPRPSARQEPPTANG 



2710 2720 2730 

..|....|....|....|....|... 



2740 2750 2760 

..|....|....I....|....L 



KGLLSRKTIPLEPGIGRSVAVHDALCVEVLKTSAGLGr.SLDGGKSSVTGDGPLVIKRVYK 
KGLLSRKTIPLEPGIGRSVAVHDALCVEVLKTSAGLGLSLDGGKSSVrGDGPLVIKRVYK 
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10 



2770 
..]... 



2780 



2790 



2800 



2810 



GGAAE Q AGI IE AGDE I LAINGKPLVGLMHFD AWNIMK S VPEGP VQLLIRKHRNS S 
GGAAEQAGI IE AGDEIL AINGKPLVGLMHFPAWNIMKS VPEGP VQLIiIRKHRNS S 



(SEQ ID NO:25) 
(SEQ ID NO: 27) 



Homologies to either of the above NOV8 proteins will he shared by the other NOV8 
protein insofar as they are homologous to each other as shown above. Any reference to NOV8 
is assumed to refer to both of the NOV8 proteins in general, unless otherwise noted. 

The disclosed NOV8 polypeptide has homology to the amino acid sequences shown in 
the BLASTP data listed in Table 8F. 



Table 8F. BLAST results for NOV8 


Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi | 15295903 |ref |XP_ 
043060.2 | 


similar to 
NOKTS_RE TURNED (R. 
norvegicus ) [Homo 
sapiens] 


178B 


1712/1741 
(98%) 


1716/1741 
(98%) 


0.0 


gi| 2224541 |dbj | BAA2 
0760. l|P 


KIAA0300 [Homo 
sapiens] 


1608 


1608/1608 
(100%) 


1608/1608 
(100%) 


0.0 


gi| 12621106 |ref |NP_ 
075229. l| 


PAPIN [Rattus 
norvegicus] 


2766 


1906/2843 
(67%) 


2147/2843 
(75%) 


0.0 


gi | 12751452 | gb | AAK0 
7661.l|AF338650_l 


PDZ domain- 
containing 
protein AIPC 
[Homo sapiens] 


2641 


2256/2343 
(96%) 


2275/2343 
(96%) 


0.0 


gi| 12861607 |dbj | BAB 
32241.1 | 


putative [Mus 
musculus] 


364 


314/387 
(81%) 


337/387 
(86%) 


e-157 



The homology between these and other sequences is shown graphically in the 
ClustalW analysis shown in Table 8G. In the ClustalW alignment of the NOV8 protein, as 
15 well as all other ClustalW analyses herein, the black outlined amino acid residues indicate 
regions of conserved sequence (i.e., regions that may be required to preserve structural or 
functional properties), whereas non-highlighted amino acid residues are less conserved and 
can potentially be altered to a much broader extent without altering protein structure or 
function. 



20 



25 



30 



i) 



Table 8G. ClustalW Analysis of NOV8 

Novel NOV8a (SEQ ID NO: 25) 



2) Novel NOV8b (SEQ ID NO: 27) 

3) gi| 15295903 |ref |XP_043060.2 | similar to NONEJRETURNED (R. norvegicus) [Homo 
sapiens] (SEQ ID NO: 60) 

4) gi 222454l|dbj|BAA20760.l|P KIAA0300 [Homo sapiens] (SEQ ID NO: 61) 

5) gi 12621106|ref |NP_075229.l| PAPIN [Rattus norvegicus] (SEQ ID NO:62) 

6) gi 12751452 jgb|AAK07661 . 1 1 AF338650_1 PDZ domain- containing protein AIPC [Homo 
sapiens] (SEQ ID NO: 63) 

7) gi)l2861607|dbj|BAB32241.l| putative TMus musculus] (SEQ ID NO:64) 

113 
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10 



15 



20 



NOV8a 
NOV8b 



gi 


15295903] 


gi 


2224541 | 


gi 


12621106 


gi 


12751452 


gi 


12861607 


NOVQa 


Novab 


gi 


15295903] 


gi 


2224541) 


gi 


12621106 


gi 


12751452 


gi 


12861607 



10 20 30 40 50 

....|....|....|....|....|....|....|....|....|....| 

MPITQDNAVLHLPLLYQWLQKSLQBGGDGPEQRLCQAAIQKLQEYIQLNP 
I4PITQDNAVLHLPLLYQWLQNSLQEGGDGPEQRLCQAAIQKLQEYIQLNF 



MPITQDNAVLHLPLLYQWLQNSLQEGGDGPEQRLCQAAIQKLQEYIQLNP 



60 70 80 90 100 

....|....|....|....|....|....|....|....|....|....| 

AVDE STVP PDHS P PEME I CTVYJjTKELGDTETVGLS FGNI P VFGDYGEKR 
AVDE STVP PDHSP PEME I CTVYIjTKELGDTETVGLS FGNI PVFGDYGEKR 



AVDES TVP PDHS P PEME I CT VYLT KELGDTETVGLS FGNT PVFGDYGEKR 



25 



30 



NOVfla 
NOV8b 



gi 
gi 
gi 
gi 
gi 



15295903 | 

2224541] 

12621106 

12751452 

12861607 



110 120 130 140 150 

RGGKKMCTHOXjPVLDVGCIWVTELRKNSPAGKSGKVMjRDEILSI^GQI^ 
RGGm^THQGPVLDVGCIWVTELRKNSPAGKSGKVRLRDEILSIiNGQLM 



RGGKKRKTHQGPVIJ3VGCIWVTELRKNSPAGKSGKVRLRDEILSI^GQLM 



35 



40 



45 



50 



MOV8a 
NOV8b 

gi | 15295903 | 
gi 222454l| 
gi I 12621106 | 
gi 12751452 | 
gi J 12861607 j 



NOVSa 
NOV8b 



gi 
gi 
gi 
gi 
gi 



15295903| 

222454l| 

12621106 

12751452 

12861607 



160 170 180 190 200 

....|....|....|....|....|....|....|....|....|....| 
VGVDVSGAS YLAEQCWNGGF I YLI MLRRFKHKAHSTYNGNSSNS SE PGET 
VGVDVSGASYIiAEQCWNGGFrYLINIjRRFKHKAHSTYNGNSSNSSEPGET 



VGVDVSGASYLAEQCWNGG F I YLI MLRRFKHKAHS TYNGETSSNS S E PGET 



24 0 



250 



210 220 230 

... .|....|....|....|....|....|.. ..)....). ...|....] 
PTLELGDRTAKKGKKTRKFGVI SRPPANKAPEESKGSAGCEVS SDPSTEL 
PTLELGDRTAKKGKRTRKFGVI SRPPANKAPEESKGSAGCEVS SDPSTEL 



PTLELGDRTAKKGKRTRKFGVISRPPANKAPEESKGSAGCEVSSDPSTEL 



55 



60 



NOV8a 


NOV8b 


gi 


15295903] 


gi 


222454l| 


gi 


12621106 


gi 


12751452 


gi 


12861607 



260 270 280 290 300 

....|....|....|....|....|....|....|....|....|....| 

ENGLDPELGNGHVFQLENG PDSLKEVAGPHLiE RS BVDRGTEHR I PKTDAP 
ENt3I^PELGNGHVFQI»ENGPDSLKEVAGPHliER9EVDRGTEHRIPKTDAP 



ENGADPELtGNGHVFQLENGPDSbKEVAGPHLERSEVDRGTEHRI PKTDAP 



65 



70 



Novea 
Novab 



gi 
gi 
gi 
gi 
gi 



15295903) 

2224541) 

12621106 

12751452 

12861607 



310 320 330 340 350 

I.- -I- -..).. ..|....|.-.. | 

LTTSITOKRRFSKGGKTDFQSSDCLARSKEEVGRIWKMELLKESDGLGIQV 
LTTSNDKRRFSKGGKTDFQSSDCLARSKEEVGRIWKMELliKESDGLGlQV 



UTTSKDKRRFSKGGKTDFQSSDCLA-RQEEVGRIWKMELLKESDGLGIQV 



75 



NOV8a 

Noveb 
gi 
gi 
gi 



15295903 | 
2224541) 
12621106) 



360 370 380 390 400 

....|....|....|..,.|....|....|....|....|....|....| 

SGGRGSKRSPHAIVVTQVKEGGAAHRLRDGRLSLGDELDVrNGHLLVGLS 
SGGRGS KRS PHA I VVTQVKEGGAAHRLRDGRDS LGDELLV I NGHL L VGL S 



114 



WO 02/26826 



PCT/US01/42336 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



65 



70 



75 



gi|l27S1452| 
gi| 12661607] 



NOV8a 
NOV8b 



SGGRGSKRSPHAIWTQVKEGGAAH- 



gi 


15295903! 


gi 


2224541| 


gi 


12621106 


gi 


12751452 


gi 


12861607 


NOVSa 


NOV8b 


gi 


15295903 | 


gi 


2224 541 | 


gi 


12621106 


gi 


12751452 


gi 


12861607 



NOV8a 
HOV8b 



gi 
gi 
gi 
gi 
gi 



15295903 | 

222454l| 

12621106 

12751452 

12861607 



NOV8a 
NDV8b 



gi 
gi 
gi 
gi 



15295903] 
222454l| 
126211061 
12751452 



gi 12861607] 



MOV8a 

Novab 



gi 
gi 
gi 
gi 
gi 



15295903 
2224541] 
12621106 
12751452 
12861607 



NOV8a 
NOV8b 



gi 
gi 
gi 
gi 
gi 



1529S903| 

2224541) 

12621106] 

12751452 

12861607 



NOVSa 


NOV8b 


gi 


15295903! 


gi 


222454l| 


gi 


12621106 


gi 


12751452 


gi 


12861607 



NOV8a 
NOVSb 

gi|l5295903| 



410 



420 



430 



440 



450 

.|....|....|....|....|....| 
HEEAVAILRSATGMVQLWASKVGVLSAFQMPGTDEPQDVCGABESKGNI* 
HBEAVAI LRSATGMVQLWAS KVGVLSAFQMPGTDEP QD VCGAEESKGNIi 



460 



470 480 490 500 

....|....|....|....|....|....|....|....|....|....| 
BSPKQGSNKIKDKSKLSGRWGIjYLMQPVGGVHRLESVBBYNBLMVRNGDP 
ESPKQGSNKI KLKSRLSGRWGLYI/4QPVGGVHRIiESVEEYNELMVRNGDP 



520 



530 



540 



550 



510 

....|....|....|....|....|....|....|.,..|....|....| 
RI RMLEVSRDGRKHSLPQLLD S S S ASQEYHIVKKSTRS LSTTQVB S PWRL 
RIRMLEVSRDGRKHSLPQLLDSSSASQEYHIVKKSTRSLSTTQVBSPRRL 



-PJBYHIVKKSTRSLSTTQVESPWRL 



560 



570 



580 



590 600 

I RPSVISI IGLYKEKGKGLGFS I AGGRDCIRGQMG I FVKTI FPNGSAAED 
I RPSVI SI IGLYKEKGKGLGFS I AGGRDCIRGQMGI FVKTI FPNGSAAED 



I RPS VI S I IGLYKEKGKGLGFS IAGGRDCIRGQMG I FVKTI FPNGSAAED 



610 620 630 640 650 

....|....|....|....|....|....|.-..|....|....|....| 
GRLKEGDE ILDVNG IP I KGLTFQEAIHTFKQ IRSGLFVLTVRTKLVSPSL 
GRLKEGDE ILDVNG IPI KGLTFQEAIHTFKQIRSGLFVLTVRTKLVSPSL 



GRLKEGDE ILDVNG I PI KGLTFQEAIHTFKQIRSGLFVLTVRTKLVS PSL 



660 



690 



700 



670 680 
....|....|....|....|....|....|....|....|....|-...| 
TPCSTPTHMSRSASPNFNTSGGASAGGSDEGSSSSLGRXTPGPKDRIVME 
TPCSTPTHMSRSASPNFNTSGGASAGGSDEGSSSSLGRKTPGPKDRIVME 



TPCSTPTHMSRSASPNFNTSGGASAGGSDEGSSSSLGRKTPGPKDRIVME 



710 



720 730 740 750 

1 I I 1 I I I 

VTLNKEPRVGLGIGACCLALENS PPGI YIHSLAPGS VAKMESNLSRGS - 1 
VTIiNKEPRVGLGIGACCIALENSPPGIYIHSLAPGSVAKMESNLSRGDQI 



VTIjNKEPRVGLGIGACCLALENSPPGIYIHSLAPGSVAKMESNLSRGDQI 



790 



800 



760 770 780 

....| | |.-.-| |....|....|....|..-.|...-| 

LEVNSVNVRHAALSKVHAILSKCPPGPVRLVIGRHPNPKVNQVSBQEMDE 
. LEVNSVNVRHAALSKVHAIL3KCPPGPVRLVI- - -GRHPNPKVS EQEMDE 



115 



WO 02/26826 



PCT/US01/42336 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



65 



70 



75 



gi 
gi 
gi 



2224S4l| 
12621106 
12751452 
12861607 



NOV8a 
NOV8b 



gi 
gi 
gi 
gi 
gi 



15295903 
222454l| 
12621106 
12751452 
12861607 



NOV8a 
NOV8b 



gi 


15295903] 


gi 


2224541 1 


gi 


12621106 


gi 


12751452 


gi 


12861607 


NOV8a 


NOV8b 


gi 


15295903] 


gi 


222454l| 


gi 


12621106 


gi 


12751452 


gi 


12861607 



NOV8a 

NOV8b 



gi 
gi 
gi 
gi 
gi 



15295903] 

2224541] 

12621106 

12751452 

12861607 



NOV8a 
NOVBb 



gi 


15295903 


gi 


2224541] 


gi 


12621106 


gi 


12751452 


gi 


12861607 


NOV8a 


NOV8b 


gi 


15295903] 


gi 


2224541] 


gi 


12621106 


gi 


12751452 


gi 


12861607 



NOV8a 


NOV8b 


gi 


1S295903 


gi 


2224541] 


gi 


12621106 


gi 


12751452 


gi 


12861607 



NOV8a 



bE VNS VNVRHAALSKVHAI LS KCP - 



-VSEQBMDE 



810 



820 
•I- 



830 



840 



850 



VIARSTYQESKBANSSPGIX?WISIGCFLI£QDSLISESE1SQYFAHDVP 
VIARSTYQESKBANSSPGLGTPLKS-PSLAKKDSLISESEIiSQYFAHDVP 



VI ARS TYQES KHANS SPGLG TPLKS - PSLAKKDSIiI S ESELSQYFAHDVP 



860 



870 



690 



900 



GPLSDFMVAGSBDEDHPGSGCSTSEEGSLPPSTSTHKEPGKPRANSLVTL 
GPLSDFMVVGSBDEDHPGSGCSTSEEGSLPPSTSTHKEPGKPRANSIiVTL 



GPLSDPMVAGSBDEDHPGSGCSTSEEGSLPP - - STSSEPGKPEANSLVTIi 



940 



950 



910 920 930 

....|....|....|....|....|....|....|....|....|....| 
GSHRASGLFHKQVTVARQASIiPGSPQALIlNPLI^QRKVGCn3ANDASDEE 
GSHRASGL FHKQVT VARQAS LPG SPQAL RNP L LRQRKVGCYDANDASDEB 



GSHRASGLFHKQVTVARQAS LPGS PQALRNPLLRQRKVGCYDANDASDBE 



960 



EFDREGDCISLPGAL1 
EFDREGDCISLPGAL! 




980 



990 



IDDPRRVS I SSSKGMDVHNQEERPRKT 
IDDPRRVS I SSSKGMDVHNQEERPRKT 



EFDREGDCI SLPGALPG 



ALLHLP 

DDPRRVS I SSSKGMDVHNQEERPRKT 



1010 1020 1030 1040 1050 

LVSKAEjSAPLLGS S VDlgES IPEGMVDAAS YAANLTDSAEAPKGSPGSWW 
LVSKAfcsAPLLGS S VDLgES I PEGMVDAAS YAANLTDSAEAPKGSPGSWW 
RTjtfQRPPRGA LQAGGRRNCQDQVAHPNWNTQgVQTPR 

llyev^^nslreggdspSqrlcqaaiqklqbyiqim^vdestvppdhsp 
lvska§sapllgss vdi§bs i pegmvdaas yaaniitdgaeapkgspgsww 



106O 



1070 



1080 



.]....], 



1090 



1100 



kkelsgsssapkleytvrtdtosprntgspsspgx^egligsrhrpvarjj 
kkelsgsssapkleytvrtdtqs ptntgsps s pqqsseglgsrhrpvarffl 
vrrtlgapvppsrSvkawapgtdqwpgS 

peme i ctvyltkqlgdtetvgls fgn ipvfgdyg eJJrrgg kkrkthqg pjj 
kkeijSGSssapkiiBYtvrtdtqsptntgs ps spqqSseglgsrhrpvar3 



1120 



1140 




1160 1170 1180 1190 1200 

GAVEK- - -ES[^K^TGI^CVST§CSLA^LSHLDASHI^EN3PKAA3^L 



116 



WO 02/26826 



PCT/US01/42336 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



NOVSb GAVEK---ESfcKSTTGnR.CVSl^CELsHAlSHLDASHLnE! 

gi 15295903 1 GAVEKLCQESaGKaTTGDACVSTgCELAgAlgHlHASH] 

gi 2224S4l| ' 

gl 127514S2 GAVEKLCQES^KmTGDRCVST^CEIAgAlSmjaftSHLHBNHP] 

gi 12861607 (^RRFi?)KAHl^pfNGHgGN§SEPGETPuLEBc3DQT| 



NOV8a 
NOV8b 



gi 


15295903) 


gi 


2224S4l| 


gi 


12621106 


gi 


12751452 


gi 


12861607 


NOV8a 


Noveb 


gi 


15295903| 


gi 


2224541] 


gi 


12621106 


gi 


12751452 


gi 


12861607 



Novaa 

NOVSb 



gi 
gi 
gi 
gi 
gi 



15295903| 
2224541 | 
12621106 
12751452 
12861607 



NOV8a 
NOVSb 



gi 
gi 
gi 
gi 
gi 



15295903] 

222454l| 

12621106 

12751452 

12861607 



NOV8a 
NOV8b 



gi 
gi 
gi 
gi 
gi 



15295903 
222454l| 
12621106 
12751452 
12861607 




1300 



1350 



1400 



1460 



60 



65 



70 



75 



NOV8a 
NOV8b 



gi 


15295903 


gi 


2224541) 


gi 


12621106 


gi 


12751452 


gi 


12861607 


NOV8a 


N0V8b 


gi 


15295903] 


gi 


2224541] 


gi 


12621106] 


gi 


12751452 


gi 


12861607 



1470 
..|... 



1480 



1490 



CRAEPVPGGQTSSFRRAWAAGAPAYPQWASQPSVLDSINPDKHFTVNKNF 
CRAEPVPGGQTSSPRRAWAAGAPAYPQWASQPSVLDSIWPDKHPTVNKNF, 
CRAE?VPGGQTSSPRRAWAAGAPAYPQWASQPSVLDSIN?DKHFTVNKNF| 
CR AEPVPG G QTSS FRRAWAAGAPAYPQWASQPSV LDS INPDKHFTVNKNF 

CRAEPVPGGQTSSPRRAWAAGAPAYPQWASQFSVLDSINPDKHFTVNKNF 



M$jL$S RL S^G VHRLES VE E YNE LMVRNGD PR; I Ri|3|I§VS RDGgKHg^yPQLL 

1510 1520 1530 1540 1550 



RNFSSFHEDS' 
RNFSSFHEDS' 
RNFSSFKEES' 
RNFSSFHEDS 1 



Q'Ej&I VKjKSpfl _ 




TTHVESPWRLI] 



I^HIV^SgR^STTHVEgPWRLIRlBvj: 



m 



sal-. 



.|....| 



iYKEKGKGLG 

sa - 



1560 



1570 



1580 



1590 



1600 



117 



WO 02/26826 



PCTYUS01/42336 



.|....|....|. 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



65 



70 



75 



NOV8a 
NOVBb 



Si 

gi 
gi 
gi 
gi 



15295903) 

222454l| 

12621106 

12751452 

12861607 



NOVBa 
Noveb 

gi 15295903 | 
gi 222454l| 
gi 12621106 
gi 12751452 
gi 12861607 



NOV8a 
NOV 8 b 



gi 


15295903] 


gi 


2224541) 


gi 


12621106 


gi 


12751452 


gi 


12861607 


NOV8a 


NOV8b 


gi 


15295903) 


gi 


222454l| 


gi 


12621106j 


gi 


12751452 


gi 


12861607 



NOVSa 
NOV8b 

gi | 15295903 | 
gi | 2224541] 
gi | 12621106 
gij 12751452 
gij 12861607 



NOV8a 
NOV8b 



gi 
gi 
gi 
gi 
gi 



15295903] 

2224541] 

12621106 

12751452 

12861607 



NOVSa 
NOVBb 



gi 


15295903] 


gi 


2224541| 


gi 


12621106 


gi 


12751452 


gi 


12861607 


NOV8a 


NOVBb 


gi 


15295903] 


gi 


2224541] 


gi 


12621106 


gi 


12751452 


gi 


12861607 



FS IAGGRDCIRGQMGI FVKT I PPNGSAABDGRLKEGDB ILDVNGIP IKGL 



1610 1620 
]....]... 



1630 1640 1650 

..|....|....|....|....| 



rFQEAIHTFKQIRSGIiFVLTVRTKIiLSPSLrPCSTPTHMSRSSSPSFNTN 



1660 1670 
..|....|....|... 



1680 1690 1700 



SGGTPAGGGQEEGGSSSLGRKAPGPKDRIVMEVTLNKEPRVGLGIGACCli 



1710 1720 



1730 1740 1750 

..|....|....|....|....| 



ALENSPPGIYIHSLAPGSVAKMKSNLSRGDQrLEVNSVNVRHAALSKVHA 



1760 1770 1780 

..|....|....|....|....|....|. 



1790 1800 



I LSKCPPGPVRLVI GRHPNPKVSE QEMDEVI ARSTYQESREANS S PG1X3T 



1810 1820 1830 1840 1850 

..|....|....|...-|....|.— l-.-l — l — I 



PLKSPSLAKKDSLLSESELSQYFVHDGQGSLSDFWAGSEDEDHPGSGYB 



1860 1870 
..|....|....|... 



1880 1890 1900 

-•I |. ...].... | ! 



TSEDGSLLPVPSAHKARANSLVTLGSQRTSGLIiHKQVTVARQASLPGSPQ 



1910 1920 



1930 1940 1950 

..|....|....|....|....| 



VLRNPLLRQRRVRCYDSNGGSDDEDFDGEGDCISIjPGVIjPGPGKPLVEDD 



118 



WO 02/26826 



PCT/US01/42336 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



65 



70 



75 



NOV8a 


NOV8b 


gi 


15295903| 


gi 


2224541] 


gi 


12621106 


gi 


12751452 


gi 


12861607 



1960 1970 1980 1990 2000 



TRPALTTSSKS IDVNKQ3ERLQKPLVSKACSVPLLGS SLDSEHS ILNGAG 



NOVBa 
NOV8b 



2010 2020 

.|....|....|..-|... 



2030 2040 2050 



gi 


15295903] 


gi 


2224541) 


gi 


12621106 


gi 


12751452 


gi 


12861607 


NOV8a 


NOVSb 


gi 


15295903] 


gi 


2224541] 


gi 


12621106 


gi 


12751452 


gi 


12861607 



GTPPKVASLPGSGETPKNGPRGSGRKEMSGSRS3PKLEYRVPTDTQSPRS 



2060 2070 



2080 



2100 



PENHTS P PQKSENLVSRHKPVARI SPHYKRSDAEEAPGGTANGP CAQDLK 



2110 2120 
..|...,|. ...]... 



2130 2140 2150 

..|....|....|....|..-| 



Novsa 


NOVSb 


gi 


15295903] 


gi 


2224541| 


gi 


12621106 


gi 


12751452 


gi 


12861607 



VQASPVKDPVTSRQPGGrAEKELRGNPTPGDSSVPTNCGPASTPCHPNIG 



2160 2170 2180 2190 2200 



.)....) 



NOV8a 
NOV8b 



gi 
gi 
gi 
gi 
gi 



15295903] 
2224541 | 
12621106 
12751452 
12861607 



bPTENPQGAAPECGPHPGTGWDGSSEHLCSPGKSREVHPDSSETPTVAEQ 



NOV8a 
NOVSb 



2210 2220 
,.|....|....|... 



2230 2240 
..|. ...].... |... 



2250 



gi 
gi 
gi 
gi 



15295903] 
2224541 | 
12621106 
12751452 
12861607 



VHQPESLSQPVSPRTSEPESQGISKMKPPSQRCVSPREKASTPPDSSRAW 



NOV8a 
NOVSb 



2260 2270 

..|..-|. 



2280 2290 2300 

..|....|....|. ...)....) 



gi 
gi 
gi 
gi 
gi 



15295903] 

2224541] 

12621106 

12751452 

12861607 



Novas 

NOV8b 

gi 
gi 
gi 



15295903| 
2224541] 
12621106) 



AAPGDSSPSTRRIAVPMSTGAAPATAIPQASLVSQERSRGLSGPSKGIjGT 



2310 2320 2330 2340 2350 

..|....|....|...-|.-..|.".|-...|....|....| 



KBLCIPKSLKIKSAMjEDTAPASOKMSHASSPSOPVATERTIiSGSPENPVT 

119 



WO 02/26826 



PCT7US01/42336 



10 



15 



20 



25 



30 



gi I 12751452 | 
gi | 12861607 j 



HOVSa 
NOVBb 





1S29S903| 


gi 


2224541| 


gi 


12621X06 


gi 


12751452 


gi 


12861607 


NOV8a 


NOVflb 


gi 


1S295903| 


gi 


2224541 | 


gi 


12621106 


gi 


12751452 


gi 


12861607 



NOV8a 
NOV8b 



gi 
gi 
gi 
gi 
gi 



15295903 
2224541) 
12621106 
12751452 
12861607 



2360 2370 2380 2390 2400 

..|....|....|....|....|....|....|....|....| 



DIDNFIEBASEARLSQSPQKADCRAHGDTFESQPPGGAGSSSSHHAQMVR 



2410 2420 
..|....|....|... 



2430 2440 2450 

..|....|....|....|....| 



SDQT S S P RKTGGTGS PPPQQWALQP S VLDS IHPDKHLAVNKTFLNNYSRN 



2460 2470 2480 2490 2500 

aBie a it! 



FSNFHEDS I SL3 GPGGSSE P SP S SMYGNSa » 

ST 




35 



40 



45 



50 



55 



60 



65 



70 



75 



HOVSa 
NOV8b 

gi 1 15295903 I 
gl j 2224541 | 
gi | 12621106 
gij 12751452 
gi j 12861607 



NOV8a 
NOV8b 



gi 


15295903 


gi 


2224541) 


gi 


12621106 


gi 


12751452 


gi 


12861607 


NOV8a 


NOV8b 


gi 


15295903 


gi 


2224541 | 


gi 


12621106 


gi 


12751452 


gi 


12861607 



NOV8a 


NOV8b 


gi 


15295903 


gi 


2224541) 


gi 


12621106 


gi 


12751452 


gi 


12861607 



uovea 

NOV8b 

gi| 15295903 | 



2510 2520 2530 2540 2550 
, { 1 1 j 1 I I I I 1 



WSPPRSRVSLHKEDPSESEEEQIEICSTRGCPNPPSSPAHLPTQAAICFA 
WSPPRSRVSLHKEDPSESEEEQIEICSTRGCPNPPSSPAHLPTQAAICFA 
WSPPRSRVSLHKEDPSESEESQIEICSTRGCPNPPSSPAHLPTQAAICPA 
WSPPRSRVSLHKEDPSESEBEQIEICSTRGCPNPPSSPAH LPTQAAICPA 

'.•JSPPRSRVSLHKEDPSESEESQI E I CSTRGCPNPPSS PAHLPTQAAI CPA 



2560 2570 2580 2590 2600 
. . I I 1 I .... 1 1 I 1 I 



SAKVLSLKYSTPRESVASPREKffiACLP: 
SAKVLSLKYSTPRESVASPRSXfflACLP 
SAXVLSLKYSTPRESVASPRSkSaCLP 
5AKVLSLK YSTFRE S VA5PR Ej'<BaCLP| 

sakvlslkystpresvasprekSaclpi 



GSYTSGPDSSQPSSLLEMSSQE 
QSYTSGPDSSQPSSliLEMSSQE 
GSYTSGPDSSQPSSLLEMSSQE 
GSYTSGPDSSQPSSLLEMSSQE 
sj3rS0PDSSQP|3s[3L!a3S5|E 
SGSYTSGPDSSQPSSLLEMSSQE 



2610 



2620 2630 
| | ,-| - - - 



2640 



2650 



aSTHADISTSQNERPSCAEETTEVTSASSAMENSPLSKVARHFHSPPIIL 
HE THAD I S TSQNHR PSCAEETTE VT SAS SAMENS PLSKVARHFH S P P 1 1 L 
33THADISTSQNHRFSCAEETTEVTSASSAMENSPLSICVARHFHSPPIIL 
HETIIADI STSQNKRPSCAESTTEVTS AS S^IENSPLSKTOlRHFHSPP 1 1 L 
jsT^lj^SQkT-^PiScJfc 

HETKADISTSQNKRPSCAEETTEVTSASSAMENSPLSKVARHFHSPPIIL 



2660 



2670 



2680 



•I- 



2690 



2700 



3SPNMVNGLEHDLLDDETLNQYETSINAAASLSSFSVDVPICWGESVLENL 
5S PNMVNGLEHDLLDDETLNQYETS I NAAASLSSFSVDVPKNGESVLENL 
3 SPNMVNGLEHDLLDDETLNQYETS INAAASLSS FSVDVPKNGE SVLENL 
3 S PNMVNGLEHDLLD DETLNQYETS I NAAA SL SS FSVDV P KNGE SVLENL 
Pl7MVHffil^DLLD )5S735fo^ .' 
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Table 8H-J lists the domain description from DOMAIN analysis results against NOV8. 
This indicates that the NOV8 sequence nas properties similar to those of other proteins known 
to contain this domain. 
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Table 8H. Domain Analysis of NOV8 

gnl 1 Smart | smart 00228 , PDZ, Domain present in PSD-95, Dig, and ZO-1/2.; 
Also called DHR (Dig homologous region) or GLGF (relatively well 
conserved tetrapeptide in these domains) . Some PDZs have been shown to 
bind C-terminal polypeptides; others appear to bind internal (non-C- 
terminal) polypeptides. Different PDZs possess different binding 
specificities. (SEQ ID NO: 86) 
CD-Length = 86 residues, 95.3% aligned 
Score = 69.3 bits (168), Expect - 3e-12 



Query: 333 

Sbjct: 1 

Query: 393 

Sbjct: 56 



RIW^CMEajLKESDGLGIQVSGGRGSKRSPHAIWTQVKE^ 392 

+11 I III + Ik I +11+ 111+ I I II +1 +1 

E PRLVELEKGGGGLGFS LVGGKDS GDGG — VWS S WPG SP AAK — AG- LKPGDVTLEVN" 55 

GHLLVGLSHEEAVAILRSATGMVQLW 419 

I + ll + l III +1+ t I I I I 

GTSVEGLTHLEAVDL'LKEAGGKVTLTV 82 
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Table 81. Domain Analysis of NOV8 

gnl | Smart | smart 00228 , PDZ, Domain present in PSD-95, Dig, and ZO-1/2.; 
Also called DHR (Dig homologous region) or GLGF (relatively well 
conserved tetrapeptide in these domains) . Some PDZs have been shown to 
bind C-terminal polypeptides; others appear to bind internal [non-C- 
terminal) polypeptides. Different PDZs possess different binding 
specificities. (SEQ ID NO: 86) 
CD-Length =86 residues, 96.5% aligned 
Score = 66.2 bits (160), Expect = 2e-ll 



Query: 556 I S IIGLYKEKGKGLGFS IAGGRDCIRGQMG1 FVKTI FPNGSAAEDGRLKEGDEILDVNGI 615 

hm i mik im i i+ 1 ++ 1 ii+ 1 ii ii 

15 Sbjct: 2 PRLVELEKGGG- GLGFS LVGGKD - - SGDGGWV S S WPGSPAAKAG - LKPGDVTL EVNGT 57 



Query: 616 PIKGLTFQEAIHTFKQIRSGLFVLTVR 642 

++III 11+ 1+ + + +1 
Sbj Ct : 58 S VEGLTHLEAVDLLKEAGGKVTL TVLR 84 
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Table 8 J, Domain Analysis of NOV8 

gnl 1 Smart | smartQ0228 , PDZ, Domain present in PSD-95, Dig, and ZO-l/2.,- 
Also called DHR (Dig homologous region) or GLGF (relatively well 
conserved tetrapeptide in these domains) . Some PDZs have been shown to 
bind C-terminal polypeptides; others appear to bind internal (non-C- 
terminal) polypeptides. Different PDZs possess different binding 
specificities. (SEQ ID NO: 86) 
CD-Length = 86 residues, 97.7% aligned 
Score - 60.1 bits (144), Expect - 2e-09 



Query: 2597 F I VLNRKEGS GLGFS VAGGTDV3PKSITVHRVF SQGAAS QEGTMNRGDFLLS VNGAS LAG 2656 

♦i i i inn* in + 1 i i++ 1 + ii + i in i+ 1 

25 Sbjct: 3 RliVBLEKGGGGIiGFSLVGGKDSGDGGWVSSWPGSPAAKAG-LKPGDVILBVNGTSVBG 61 
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Query: 2657 LAHGWLKVLHQ AQL HKD ALWI KKG 2682 

II + +| +| I I I++ I 
Sbjct: 62 LTHLEA.VDLLKEAG - GKVTL TVLRGG 86 
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Proteins belonging to the IGFBP-ALS family of proteins play an important role in 
regulating the levels of circulating hormones. The acid labile subunit of the complex plays an 
important role in regulating the stability of the complex and ensuring high levels of circulating 
hormones that are regulated by the IGFBP family of proteins. This protein also has a leucine 

10 rich repeat that is a common domain in many proteins that are important for the developing 
embryo. As a result this protein may play an important role in development and disease. 

Insulin-like growth factors (IGFs) I and II are important regulators of cell proliferation 
and differentiation (Ueki I et al., Proc Natl Acad Sci U S A 2000 Jim 6;97(12):6868-73). After 
birth, plasma IGFs, representing mostlyliver-derived IGFs, circulate in ternary complexes of 

15 1 50 kDa consisting of onemolecule each of IGF, IGF-binding protein (IGFBP) 3, and an acid 
labile subunit (ALS). Onset of ALS synthesis after birth is the primary factor driving the 
formation of ternary complexes. Capture of IGFs by ALS is thought to allow the development 
of a plasma reservoir without negative effects such as hypoglycemia and cell proliferation. To 
evaluate the importance of ALS and ternary complexes, mice have been created in which the 

20 ALS gene has been inactivated. The mutation was inherited in a Mendelian manner, without 
any effects on survival rates and birth weights. A growth deficit was observed in null mice 
after 3 weeks of life and reached 1 3% by 1 0 weeks. This modest phenotype was observed 
despite reductions of 62 and 88% in the concentrations of plasma IGF-I and IGFBP-3, 
respectively. Increased turnover accounted for these reductions because indices of synthesis in 

25 liver and kidney were not decreased. Surprisingly, absence of ALS did not affect glucose and 
insulin homeostasis. Therefore, ALS is required for postnatal accumulation of IGF-I and 
IGFBP-3 but, consistent with findings supporting a predominant role for locally produced 
IGF-I, is not critical for growth. This model should be useful to determine whether presence of 
ALS is needed for other actions of liver-derived IGF-I and for maintenance of homeostasis in 

30 presence of high circulating levels of IGF-II. 

In the circulation, insulin-like growth factor-I (IGF-I) is bound in a trimeric complex of 
150 kDa with IGF binding protein-3 (IGFBP-3) and the acid-labile subunit (ALS). (Moller S 
et al., J Hepatol 2000 Mar;32(3):441-6). Whereas circulating IGF-I and IGFBP-3 are reported 
to be low in patients with chronic liver failure, the level of ALS has not been described in 

35 relation to hepatic dysfunction. The aim of the present study was therefore to measure 
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circulating and hepatic venous concentrations of ALS in relation to hepatic function and the 
IGF axis. 

The insulin-like growth factor (IGF) binding proteins (IGFBPs) were initially 
identified as carrier proteins for IGF-I and IGF-II in a variety of biologic fluids (Rosenfeld RG 
5 et al., Pediatrics 1999 Oct;104(4 Pt 2):1018-21). Their presumed function was to protect IGF 
peptides from degradation and clearance, increase the half-life of the IGFs, and deliver them to 
appropriate tissue receptors. The concept of IGFBPs as simple carrier proteins has been 
complicated, however, by a number of observations: 1) the six IGFBPs vary in their tissue 
expression and their regulation by other hormones and growth factors; 2) the IGFBPs are 

10 subjected to proteolytic degradation, thereby altering their affinities for the IGFs; 3) IGFBP-3 
and IGFBP-5, in addition to binding IGFs, also can associate with an acid-labile subunit, 
thereby increasing further the half-life of the IGFs; 4) in addition to modifying the access of 
IGF peptides to IGF and insulin receptors, several of the IGFBPs may be capable of increasing 
IGF action; 5) some of the IGFBPs may be capable of IGF-independent regulation of cell 

1 5 growth; 6) some of the IGFBPs are associated with cell membranes or possibly with 

membrane receptors; and 7) some of the IGFBPs have nuclear recognition sites and may be 
found within the nucleus. Additionally, a number of cDNAs identified recently have been 
found to encode proteins that bind IGFs, but with substantially lower affinities than is the case 
with IGFBPs. The N-terminal regions of the predicted proteins are structurally homologous to 

20 the classic IGFBPs, with conservation of the cysteine-rich region. These observations suggest 
that these low-affinity binders are members of an IGFBP superfamily, capable of regulating 
cell growth by both IGF-dependent and IGF-independent mechanisms.insulin-like growth 
factor, insulin-like growth factor binding proteins. 

Total IGF-I level in serum is a sensitive index during growth hormone (GH) 

25 replacement therapy of adults, since GH stimulates the hepatic expressions of both insulin-like 
growth factor (IGF-I) and acid-labile subunit (ALS) and the major part of IGF-I in the 
circulation is found in a ternary complex together with ALS and IGFBP-3 (Hall K et al., J 
Endocrinol Invest 1999;22(5 Suppl):48-57). However, other regulators of the proteins 
constituting the ternary complex may influence IGF-I levels. In healthy subjects the serum 

30 IGF-I levels are low at birth, rise during childhood, with peak levels during puberty, and 
decline with increasing age. This pattern has been attributed to the age-dependent GH 
production, but it is unknown whether the wide range of IGF-I levels within each age interval 
is due to GH production or GH sensitivity. In elderly twins approximately 60% of IGF-I levels 
are genetically determined. The remaining environmental dependency of IGF-I is partly due to 
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nutrition. Both caloric and protein content of the diet is of importance. Thus, low IGF-I levels 
are found in GH deficient patients as well as in patients with GH resistance due to malnutrition 
or GH receptor defects. It is essential that IGF-I determination is performed by assays in 
which IGFBPs do not interfere, and that IGF-I concentration is evaluated in relation to age, i.e. 
5 expressed in SD score, and the number of individuals constituting the reference intervals 

improves the sensitivity and specificity. Although determination of IGF-I is recommended in 
assessing GH deficiency in children, its diagnostic value in patients with adult onset of GH 
deficiency is not agreed upon. In the age group above 40-80 years many patients with 
pituitary/hypothalamic disorders and GH peaks below 3 microg/1 during provocation tests 

10 have normal IGF-I levels. It is not clarified, whether the IGF-I levels within normal range for 
age is due to endogenous basal GH production being sufficient or other factors stimulating 
IGF-I, IGFBP-3 or ALS expressions. 

Circulating insulin-like growth factors (IGFs) represent an important pool of potential 
hypoglycemic activity, which is largely inhibited by their sequestration in a heterotrimeric 

15 complex comprising growth factor, IGF-binding protein-3 (IGFBP-3), and acid-labile subunit 
(ALS) (Baxter RC Metabolism 1995 Oct;44(10 Suppl 4): 12-7). Less than 1% of total IGFs 
circulate in the free form, yet even this amount might contribute significantly to circulating 
insulin-like activity. The ternary binding protein complex appears to inhibit insulin-like 
activity of bound IGFs by preventing their egress from the circulation. Although the integrity 

20 of this complex might be affected by limited proteolysis of IGFBP-3 in pregnancy and 
catabolic conditions, the evidence that this increases IGF bioavailability, and thus 
hypoglycemic potential, is as yet unclear. However, in patients with IGF-II-secreting tumors, 
hypoglycemia may result from a failure of the ternary complex to adequately sequester the 
IGFs. Improvement in complex formation, by treatment with corticosteroids or growth 

25 hormone, alleviates the hypoglycemia, even if (as seen with growth hormone treatment) IGF- 
II hypersecretion persists. In these patients, blood glucose levels are inversely correlated with 
IGFBP-2 levels, suggesting that this protein might play a part in transporting IGFs to their 
target tissues. Conversely, ALS levels correlate positively with blood glucose, emphasizing 
the importance of the ternary complex in preventing hypoglycemia. Unlike the other IGF- 

30 binding proteins, IGFBP- 1 is acutely regulated in the circulation, in a manner consistent with 
its acting as a glucose counterregulator. It might act in this way by inhibiting the activity of 
free IGFs in the circulation. 

Leucine-rich repeats (LRRs) are relatively short motifs (22-28 residues in length) 
found in a variety of cytoplasmic, membrane and extracellular proteins (InterPro). Although 
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these proteins are associated with widely different functions, a common property involves 
protein-protein interaction. Little is known about the 3D structure of LRRs, although it is 
believed that they can form amphipathic structures with hydrophobic surfaces capable of 
interacting with membranes. In vitro studies of a synthetic LRR from Drosophila Toll protein 
5 have indicated that the peptides form gels by adopting beta-sheet structures that form extended 
filaments. These results are consistent with the idea that LRRs mediate protein-protein 
interactions and cellular adhesion. Other functions of LRR-containing proteins include, for 
example, binding to enzymes and vascular repair . The 3-D structure of ribonuclease inhibitor, 
a protein containing 15 LRRs, has been determined, revealing LRRs to be a new class of 

1 0 alpha/beta fold. LRRs form elongated non-globular structures and are often flanked by 
cysteine rich domains. 

The disclosed NOV8 nucleic acid of the invention encoding a papin-like protein 
includes the nucleic acid whose sequence is provided in Table 8A and C, or a fragment 
thereof. The invention also includes a mutant or variant nucleic acid any of whose bases may 

15 be changed from the corresponding base shown in Table 8 A and C while still encoding a 
protein that maintains its papin-like activities and physiological functions, or a fragment of 
such a nucleic acid. The invention further includes nucleic acids whose sequences are 
complementary to those just described, including nucleic acid fragments that are 
complementary to any of the nucleic acids just described. The invention additionally includes 

20 nucleic acids or nucleic acid fragments, or complements thereto, whose structures include 
chemical modifications. Such modifications include, by way of nonlimiting example, 
modified bases, and nucleic acids whose sugar phosphate backbones are modified or 
derivatized. These modifications are carried out at least in part to enhance the chemical 
stability of the modified nucleic acid, such that they may be used, for example, as antisense 

25 binding nucleic acids in therapeutic applications in a subject. In the mutant or variant nucleic 
acids, and their complements, up to about 12% percent of the bases may be so changed. 

The disclosed NOV8 protein of the invention includes the papin-like protein whose 
sequence is provided in Table 8B and D. The invention also includes a mutant or variant 
protein any of whose residues may be changed from the corresponding residue shown in Table 

30 2 while still encoding a protein that maintains its papin-like activities and physiological 

functions, or a functional fragment thereof. In the mutant or variant protein, up to about 43% 
percent of the residues may be so changed. 

The invention further encompasses antibodies and antibody fragments, such as F a b or 
(F a t>)2, that bind immunospecifically to any of the proteins of the invention. 
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The above defined information for this invention suggests that this papin-like protein 
(NOV8) may function as a member of a "papin family". Therefore, the NOV8 nucleic acids 
and proteins identified here may be useful in potential therapeutic applications implicated in 
(but not limited to) various pathologies and disorders as indicated below. The potential 
5 therapeutic applications for this invention include, but are not limited to: protein therapeutic, 
small molecule drug target, antibody target (therapeutic, diagnostic, drug targeting/cytotoxic 
antibody), diagnostic and/or prognostic marker, gene therapy (gene delivery/gene ablation), 
research tools, tissue regeneration in vivo and in vitro of all tissues and cell types composing 
(but not limited to) those defined here. 

10 The NOV8 nucleic acids and proteins of the invention are useful in potential 

therapeutic applications implicated in cancer including but not limited to Inflamation, 
Autoimmune disorders, Aging and Cancer. For example, a cDNA encoding the papin-like 
protein (NO V8) may be useful in gene therapy, and the papin-like protein (NO V8) may be 
useful when administered to a subject in need thereof. By way of nonlimiting example, the 

15 compositions of the present invention will have efficacy for treatment of patients suffering 
from cancer, cystitis, incontinence, fertility, cardiomyopathy, atherosclerosis, hypertension, 
congenital heart defects, aortic stenosis , atrial septal defect (ASD), atrioventricular (A-V) 
canal defect, ductus arteriosus, pulmonary stenosis , subaortic stenosis, ventricular septal 
defect (VSD), valve diseases, tuberous sclerosis, scleroderma, obesity, transplantation 

20 recovery. The NOV8 nucleic acid encoding papin-like protein, and the papin-like protein of 
the invention, or fragments thereof, may further be useful in diagnostic applications, wherein 
the presence or amount of the nucleic acid or the protein are to be assessed. 

NOV8 nucleic acids and polypeptides are further useful in the generation of antibodies 
that bind immuno-specifically to the novel NOV8 substances for use in therapeutic or 

25 diagnostic methods. These antibodies may be generated according to methods known in the 
art, using prediction from hydrophobic^ charts, as described in the "Anti-NOVX Antibodies" 
section below. The disclosed NOV8 protein has multiple hydrophilic regions, each of which 
can be used as an immunogen. In one embodiment, a contemplated NOV8 epitope is from 
about amino acids 10 to 50. In another embodiment, a NOV8 epitope is from about amino 

30 acids 80 to 120. In additional embodiments, NOV8 epitopes are from about amino acids 180 
to 220, from about amino acids 230 to 300, from about amino acid 330 to 350, from about 
amino acid 370 to 400, from about amino acid 480 to 540, from about amino acid 550 to 560, 
and from about amino acids 620 to 840. These novel proteins can be used in assay systems for 
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functional analysis of various human disorders, which will help in understanding of pathology 
of the disease and development of new drug targets for various disorders. 

NOVX Nucleic Acids and Polypeptides 

5 One aspect of the invention pertains to isolated nucleic acid molecules that encode 

NOVX polypeptides or biologically active portions thereof. Also included in the invention are 
nucleic acid fragments sufficient for use as hybridization probes to identify NOVX-encoding 
nucleic acids (e.g., NOVX mKNAs) and fragments for use as PCR primers for the 
amplification and/or mutation of NOVX nucleic acid molecules. As used herein, the term 
10 "nucleic acid molecule" is intended to include DNA molecules {e.g. , cDNA or genomic 
DNA), RNA molecules (e.g„ mRNA), analogs of the DNA or RNA generated using 
nucleotide analogs, and derivatives, fragments and homologs thereof. The nucleic acid 
molecule may he single-stranded or double-stranded, but preferably is comprised double- 
stranded DNA. 

1 5 An NOVX nucleic acid can encode a mature NOVX polypeptide. As used herein, a 

"mature" form of a polypeptide or protein disclosed in the present invention is the product of a 
naturally occurring polypeptide or precursor form or proprotein. The naturally occurring 
polypeptide, precursor or proprotein includes, by way of nonlimiting example, the full-length 
gene product, encoded by the corresponding gene. Alternatively, it may be defined as the 

20 polypeptide, precursor or proprotein encoded by an ORF described herein. The product 
"mature" form arises, again by way of nonlimiting example, as a result of one or more 
naturally occurring processing steps as they may take place within the cell, or host cell, in 
which the gene product arises. Examples of such processing steps leading to a "mature" form 
of a polypeptide or protein include the cleavage of the N-terminal methionine residue encoded 

25 by the initiation codon of an ORF, or the proteolytic cleavage of a signal peptide or leader 
sequence. Thus a mature form arising from a precursor polypeptide or protein that has 
residues 1 to N, where residue 1 is the N-terminal methionine, would have residues 2 through 
N remaining after removal of the N-terminal methionine. Alternatively, a mature form arising 
from a precursor polypeptide or protein having residues 1 to N, in which an N-terminal signal 

30 sequence from residue 1 to residue M is cleaved, would have the residues from residue M+l to 
residue N remaining. Further as used herein, a "mature" form of a polypeptide or protein may 
arise from a step of post-translational modification other than a proteolytic cleavage event. 
Such additional processes include, by way of non-limiting example, glycosylation, 
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myristoylation or phosphorylation. In general, a mature polypeptide or protein may result 
from the operation of only one of these processes, or a combination of any of them. 

The term "probes", as utilized herein, refers to nucleic acid sequences of variable 
length, preferably between at least about 10 nucleotides (nt), 100 nt, or as many as 
5 approximately, e.g. , 6,000 nt, depending upon the specific use. Probes are used in the 
detection of identical, similar, or complementary nucleic acid sequences. Longer length 
probes are generally obtained from a natural or recombinant source, are highly specific, and 
much slower to hybridize than shorter-length oligomer probes. Probes may be single- or 
double-stranded and designed to have specificity in PCR, membrane-based hybridization 

1 0 technologies, or EUSA-like technologies. 

The term "isolated" nucleic acid molecule, as utilized herein, is one, which is separated 
from other nucleic acid molecules which are present in the natural source of the nucleic acid. 
Preferably, an "isolated" nucleic acid is free of sequences which naturally flank the nucleic 
acid (i.e., sequences located at the 5'- and 3 ! -termini of the nucleic acid) in the genomic DNA 

15 of the organism from which the nucleic acid is derived. For example, in various embodiments, 
the isolated NOVX nucleic acid molecules can contain less than about 5 kb, 4 kb, 3 kb, 2 kb, 1 
kb, 0.5 kb or 0.1 kb of nucleotide sequences which naturally flank the nucleic acid molecule in 
genomic DNA of the cell/tissue from which the nucleic acid is derived (e.g. 9 brain, heart, liver, 
spleen, etc.). Moreover, an "isolated" nucleic acid molecule, such as a cDNA molecule, can 

20 be substantially free of other cellular material or culture medium when produced by 

recombinant techniques, or of chemical precursors or other chemicals when chemically 
synthesized. 

A nucleic acid molecule of the invention, e.g., a nucleic acid molecule having the 
nucleotide sequence SEQ ID NOS: 1, 3, 4, 6, 8, 10,12, 14, 16, 1 8, 20, 22, 24, and 26, or a 

25 complement of this aforementioned nucleotide sequence, can be isolated using standard 

molecular biology techniques and the sequence information provided herein. Using all or a 
portion of the nucleic acid sequence of SEQ ID NOS:l, 3, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 
24, and 26 as a hybridization probe, NOVX molecules can be isolated using standard 
hybridization and cloning techniques (e.g. 9 as described in Sambrook, et a/., (eds.), 

30 Molecular Cloning: A Laboratory Manual 2 nd Ed., Cold Spring Harbor Laboratory 
Press, Cold Spring Harbor, NY, 1989; and Ausubel, et a/., (eds.), CURRENT PROTOCOLS IN 
Molecular Biology, John Wiley & Sons, New York, NY, 1993.) 

A nucleic acid of the invention can be amplified using cDNA, mRNA or alternatively, 
genomic DNA, as a template and appropriate oligonucleotide primers according to standard 
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PCR amplification techniques. The nucleic acid so amplified can be cloned into an 
appropriate vector and characterized by DNA sequence analysis. Furthermore, 
oligonucleotides corresponding to NOVX nucleotide sequences can be prepared by standard 
synthetic techniques, e.g., using an automated DNA synthesizer. 
5 As used herein, the term "oligonucleotide" refers to a series of linked nucleotide 

residues, which oligonucleotide has a sufficient number of nucleotide bases to be used in a 
PCR reaction. A short oligonucleotide sequence may be based on, or designed from, a 
genomic or cDNA sequence and is used to amplify, confirm, or reveal the presence of an 
identical, similar or complementary DNA or RNA in a particular cell or tissue. 

10 Oligonucleotides comprise portions of a nucleic acid sequence having about 10 nt, 50 nt, or 
100 nt in length, preferably about 1 5 nt to 30 nt in length. In one embodiment of the 
invention, an oligonucleotide comprising a nucleic acid molecule less than 100 nt in length 
would further comprise at least 6 contiguous nucleotides SEQ ID NOS:l, 3, 4, 6, 8, 10, 12, 14, 
16, 18, 20, 22, 24, and 26, or a complement thereof. Oligonucleotides may be chemically 

1 5 synthesized and may also be used as probes. 

In another embodiment, an isolated nucleic acid molecule of the invention comprises a 
nucleic acid molecule that is a complement of the nucleotide sequence shown in SEQ ID 
NOS:l, 3, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, and 26, or a portion of this nucleotide 
sequence (e.g., sl fragment that can be used as a probe or primer or a fragment encoding a 

20 biologically-active portion of an NOVX polypeptide). A nucleic* acid molecule that is 

complementary to the nucleotide sequence shown SEQ ID NOSrl, 3, 4, 6, 8, 10, 12, 14, 16, 
18, 20, 22, 24, or 26 is one that is sufficiently complementary to the nucleotide sequence 
shown SEQ ID NOS:l, 3, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, or 26 that it can hydrogen 
bond with little or no mismatches to the nucleotide sequence shown SEQ ID NOS:l, 3, 4, 6, 8, 

25 10, 12, 14, 16, 18, 20, 22, 24, and 26, thereby forming a stable duplex. 

As used herein, the term "complementary" refers to Watson-Crick or Hoogsteenbase 
pairing between nucleotides units of a nucleic acid molecule, and the term "binding" means 
the physical or chemical interaction between two polypeptides or compounds or associated 
polypeptides or compounds or combinations thereof. Binding includes ionic, non-ionic, van 

30 der Waals, hydrophobic interactions, and the like. A physical interaction can be either direct 
or indirect. Indirect interactions may be through or due to the effects of another polypeptide or 
compound. Direct binding refers to interactions that do not take place through, or due to, the 
effect of another polypeptide or compound, but instead are without other substantial chemical 
intermediates. 
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Fragments provided herein are defined as sequences of at least 6 (contiguous) nucleic 
acids or at least 4 (contiguous) amino acids, a length sufficient to allow for specific 
hybridization in the case of nucleic acids or for specific recognition of an epitope in the case of 
amino acids, respectively, and are at most some portion less than a full length sequence. 
5 Fragments may be derived from any contiguous portion of a nucleic acid or amino acid 

sequence of choice. Derivatives are nucleic acid sequences or amino acid sequences formed 
from the native compounds either directly or by modification or partial substitution. Analogs 
are nucleic acid sequences or amino acid sequences that have a structure similar to, but not 
identical to, the native compound but differs from it in respect to certain components or side 

10 chains. Analogs may be synthetic or from a different evolutionary origin and may have a 
similar or opposite metabolic activity compared to wild type. Homologs are nucleic acid 
sequences or amino acid sequences of a particular gene that are derived from different species. 

Derivatives and analogs may be full length or other than full length, if the derivative or 
analog contains a modified nucleic acid or amino acid, as described below. Derivatives or 

15 analogs of the nucleic acids or proteins of the invention include, but axe not limited to, 
molecules comprising regions that are substantially homologous to the nucleic acids or 
proteins of the invention, in various embodiments, by at least about 70%, 80%, or 95% 
identity (with a preferred identity of 80-95%) over a nucleic acid or amino acid sequence of 
identical size or when compared to an aligned sequence in which the alignment is done by a 

20 computer homology program known in the art, or whose encoding nucleic acid is capable of 
hybridizing to the complement of a sequence encoding the aforementioned proteins under 
stringent, moderately stringent, or low stringent conditions. See e.g. Ausubel, et al, Current 
Protocols in Molecular Biology, John Wiley & Sons, New York, NY, 1993, and below. 
A "homologous nucleic acid sequence" or "homologous amino acid sequence," or 

25 variations thereof, refer to sequences characterized by a homology at the nucleotide level or 
amino acid level as discussed above. Homologous nucleotide sequences encode those 
sequences coding for isoforms of NOVX polypeptides. Isoforms can be expressed in different 
tissues of the same organism as a result of, for example, alternative splicing of RNA. 
Alternatively, isoforms can be encoded by different genes. In the invention, homologous 

30 nucleotide sequences include nucleotide sequences encoding for an NOVX polypeptide of 
species other than humans, including, but not limited to: vertebrates, and thus can include, 
frog, mouse, rat, rabbit, dog, cat cow, horse, and other organisms. Homologous nucleotide 
sequences also include, but are not limited to, naturally occurring allelic variations and 
mutations of the nucleotide sequences set forth herein. A homologous nucleotide sequence 
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does not, however, include the exact nucleotide sequence encoding human NOVX protein. 
Homologous nucleic acid sequences include those nucleic acid sequences that encode 
conservative amino acid substitutions (see below) in SEQ ID NOS:l, 3, 4, 6, 8, 10, 12, 14, 16, 
1 8, 20, 22, 24, and 26, as well as a polypeptide possessing NOVX biological activity. Various 
5 biological activities of the NOVX proteins are described below. 

An NOVX polypeptide is encoded by the open reading frame ("ORF") of an NOVX 
nucleic acid. An ORF corresponds to a nucleotide sequence that could potentially be translated 
into a polypeptide. A stretch of nucleic acids comprising an ORF is uninterrupted by a stop 
codon. An ORF that represents the coding sequence for a full protein begins with an ATG 

10 "start" codon and terminates with one of the three "stop" codons, namely, TAA, TAG, or 

TGA. Fox the purposes of this invention, an ORF may be any part of a coding sequence, with 
or without a start codon, a stop codon, or both. For an ORF to be considered as a good 
candidate for coding for a bona fide cellular protein, a minimum size requirement is often set, 
e.g. s a stretch of DNA that would encode a protein of 50 amino acids or more. 

1 5 The nucleotide sequences determined from the cloning of the human NOVX genes 

allows for the generation of probes and primers designed for use in identifying and/or cloning 
NOVX homologues in other cell types, e.g. from other tissues, as well as NOVX homologues 
from other vertebrates. The probe/primer typically comprises substantially purified 
oligonucleotide. The oligonucleotide typically comprises a region of nucleotide sequence that 

20 hybridizes under stringent conditions to at least about 12, 25, 50, 100, 150, 200, 250, 300, 350 
or 400 consecutive sense strand nucleotide sequence SEQ ID NOS:l, 3, 4, 6, 8, 10, 12, 14, 16, 
18, 20, 22, 24, or 26; or an anti-sense strand nucleotide sequence of SEQ ID NOS:l, 3, 4, 6, 8, 
10, 12, 14, 16, 18, 20,22, 24, or 26; or of a naturally occurring mutant of SEQ ID NOS: 1,3, 4, 
6, 8, 10, 12, 14, 16, 18, 20, 22, 24, and 26. 

25 Probes based on the human NOVX nucleotide sequences can be used to detect 

transcripts or genomic sequences encoding the same or homologous proteins. In various 
embodiments, the probe further comprises a label group attached thereto, e.g. the label group 
can be a radioisotope, a fluorescent compound, an enzyme, or an enzyme co- factor. Such 
probes can be used as a part of a diagnostic test kit for identifying cells or tissues which mis- 

30 express an NOVX protein, such as by measuring a level of an NOVX-encoding nucleic acid in 
a sample of cells from a subject detecting NOVX mRNA levels or determining whether a 
genomic NOVX gene has been mutated or deleted. 

"A polypeptide having a biologically-active portion of an NOVX polypeptide" refers 
to polypeptides exhibiting activity similar, but not necessarily identical to, an activity of a 
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polypeptide of the invention, including matuie forms, as measured in a particular biological 
assay, with ox without dose dependency. A nucleic acid fragment encoding a "biologically- 
active portion of NOVX" can be prepared by isolating a portion SEQ ID NOS: 1, 3, 4, 6, 8, 10, 
12, 14, 16, 18, 20, 22, 24, or 26, that encodes a polypeptide having an NOVX biological 
5 activity (the biological activities of the NOVX proteins are described below), expressing the 
encoded portion of NOVX protein (e.g. , by recombinant expression in vitro) and assessing the 
activity of the encoded portion of NOVX. 

NOVX Nucleic Acid and Polypeptide Variants 

The invention further encompasses nucleic acid molecules that differ from fee 

10 nucleotide sequences shown in SEQ ID NOS:l, 3, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, and 26 
due to degeneracy of the genetic code and thus encode the same NOVX proteins as that 
encoded by the nucleotide sequences shown in SEQ ID NOS: 1, 3, 4, 6, 8, 10, 12, 14, 16, 18, 
20, 22, 24, and 26. In another embodiment, an isolated nucleic acid molecule of the invention 
has a nucleotide sequence encoding a protein having an amino acid sequence shown in SEQ 

15 IDNOS:2, 5, 7, 9, 11, 13, 15, 17, 19, 21,23, 25, or 27. 

In addition to the human NOVX nucleotide sequences shown in SEQ ID NOS: 1, 3, 4, 
6, 8, 10, 12, 14, 16, 18, 20, 22, 24, and 26, it will be appreciated by those skilled in the art that 
DNA sequence polymorphisms that lead to changes in the amino acid sequences of the NOVX 
polypeptides may exist within a population (e.g. , the human population). Such genetic 

20 polymorphism in the NOVX genes may exist among individuals within a population due to 
natural allelic variation. As used herein, the terms "gene" and "recombinant gene" refer to 
nucleic acid molecules comprising an open reading frame (ORE) encoding an NOVX protein, 
preferably a vertebrate NOVX protein. Such natural allelic variations can typically result in 
1-5% variance in the nucleotide sequence of the NOVX genes. Any and all such nucleotide 

25 variations and resulting amino acid polymorphisms in the NOVX polypeptides, which are the 
result of natural allelic variation and that do not alter the functional activity of the NOVX 
polypeptides, are intended to be within the scope of the invention. 

Moreover, nucleic acid molecules encoding NOVX proteins from other species, and 
thus that have a nucleotide sequence that differs from the human SEQ ID NOS: 1 , 3, 4, 6, 8, 

30 1 0, 1 2, 1 4, 1 6, 1 8, 20, 22, 24, and 26 are intended to be within the scope of the invention. 

Nucleic acid molecules corresponding to natural allelic variants and homologues of the NOVX 
cDNAs of the invention can be isolated based on their homology to the human NOVX nucleic 
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acids disclosed herein using the human cDNAs, or a portion thereof, as a hybridization probe 
according to standard hybridization techniques under stringent hybridization conditions. 

Accordingly, in another embodiment, an isolated nucleic acid molecule of the 
invention is at least 6 nucleotides in length and hybridizes under stringent conditions to the 
5 nucleic acid molecule comprising the nucleotide sequence of SEQ ID NOS: 1, 3, 4, 6, 8, 10, 
12, 14, 16, 18, 20, 22, 24, and 26. In another embodiment, the nucleic acid is at least 10, 25, 
50, 100, 250, 500, 750, 1000, 1500, or 2000 or more nucleotides in length. In yet another 
embodiment, an isolated nucleic acid molecule of the invention hybridizes to the coding 
region. As used herein, the term "hybridizes under stringent conditions" is intended to 

10 describe conditions for hybridization and washing under which nucleotide sequences at least 
60% homologous to each other typically remain hybridized to each other. 

Homologs (z.e, nucleic acids encoding NOVX proteins derived from species other 
than human) or other related sequences (eg., paralogs) can be obtained by low, moderate or 
high stringency hybridization with all or a portion of the particular human sequence as a probe 

1 5 using methods well known in the art for nucleic acid hybridization and cloning. 

As used herein, the phrase "stringent hybridization conditions" refers to conditions 
under which a probe, primer or oligonucleotide will hybridize to its target sequence, but to no 
other sequences. Stringent conditions are sequence-dependent and will be different in 
different circumstances. Longer sequences hybridize specifically at higher temperatures than 

20 shorter sequences. Generally, stringent conditions are selected to be about 5 °C lower than the 
thermal melting point (Tm) for the specific sequence at a defined ionic strength and pH. The 
Tm is the temperature (under defined ionic strength, pH and nucleic acid concentration) at 
which 50% of the probes complementary to the target sequence hybridize to the target 
sequence at equilibrium. Since the target sequences are generally present at excess, at Tm, 

25 50% of the probes are occupied at equilibrium. Typically, stringent conditions will be those in 
which the salt concentration is less than about 1 .0 M sodium ion, typically about 0.01 to 1 .0 M 
sodium ion (or other salts) at 

pH 7.0 to 8.3 and the temperature is at least about 30°C for short probes, primers or 
oligonucleotides (e.g. 9 10 nt to 50 nt) and at least about 60°C for longer probes, primers and 
30 oligonucleotides. Stringent conditions may also be achieved with the addition of destabilizing 
agents, such as formamide. 

Stringent conditions are known to those skilled in the art and can be found in Ausubel, 
et al, (eds.), CURRENT PROTOCOLS IN MOLECULAR BIOLOGY, John Wiley & Sons, N.Y. 
(1989), 6.3.1-6.3.6. Preferably, the conditions are such that sequences at least about 65%, 
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70%, 75%, 85%, 90%, 95%, 98%, or 99% homologous to each other typically remain 
hybridized to each other. A non-limiting example of stringent hybridization conditions are 
hybridization in a high salt buffer comprising 6X SSC, 50 mM Tris-HCl (pH 7.5), 1 mM 
EDTA, 0.02% PVP, 0.02% Ficoll, 0.02% BSA, and 500 mg/ml denatured salmon sperm DNA 
5 at 65°C, followed by one or more washes in 0.2X SSC, 0.01% BSA at 50°C. An isolated 
nucleic acid molecule of the invention that hybridizes under stringent conditions to the 
sequences SEQ ID NOS:l, 3, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, and 26, corresponds to a 
natoally-occurring nucleic acid molecule. As used herein, a "naturally-occurring" nucleic 
acid molecule refers to an RNA or DNA molecule having a nucleotide sequence that occurs in 

10 nature (e.g. , encodes a natural protein). 

In a second embodiment, a nucleic acid sequence that is hybridizable to the nucleic 
acid molecule comprising the nucleotide sequence of SEQ ID NOS:l, 3, 4, 6, 8, 10, 12, 14, 16, 
18, 20, 22, 24, and 26, or fragments, analogs or derivatives thereof, under conditions of 
moderate stringency is provided. A non-limiting example of moderate stringency 

1 5 hybridization conditions are hybridization in 6X SSC, 5X Denhardt ! s solution, 0.5% SDS and 
100 mg/ml denatured salmon sperm DNA at 55°C, followed by one or more washes in 
IX SSC, 0.1% SDS at 37°C. Other conditions of moderate stringency that may be used are 
well-known within the art. See, e.g., Ausubel, et al (eds.), 1993, CURRENT PROTOCOLS IN 
Molecular Biology, John Wiley & Sons, NY, and Kriegler, 1990; Gene Transfer and 

20 Expression, A Laboratory Manual, Stockton Press, NY. 

In a third embodiment, a nucleic acid that is hybridizable to the nucleic acid molecule 
comprising the nucleotide sequences SEQ ID NOS:l, 3, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 
and 26, or fragments, analogs or derivatives thereof, under conditions of low stringency, is 
provided. A non-limiting example of low stringency hybridization conditions are 

25 hybridization in 35% fotmamide, 5X SSC, 50 mM Tris-HCl (pH 7.5), 5 mM EDTA, 0.02% 
PVP, 0.02% Ficoll, 0.2% BSA, 100 mg/ml denatured salmon sperm DNA, 10% (wt/vol) 
dextran sulfate at 40°C, followed by one or more washes in 2X SSC, 25 mM Tris-HCl (pH 
7.4), 5 mM EDTA, and 0.1% SDS at 50°C. Other conditions of low stringency that may be 
used are well known in the art (e g., as employed for cross-species hybridizations). See, e.g.> 

30 Ausubel, et al. (eds.), 1993, CURRENT PROTOCOLS IN MOLECULAR BIOLOGY, John Wiley & 
Sons, NY, and Kriegler, 1990, GENE TRANSFER AND EXPRESSION, A LABORATORY MANUAL, 
Stockton Press, NY; Shilo and Weinberg, 1981 . Proc Natl Acad Sci USA 78: 6789-6792. 



137 



WO 02/26826 PCT/US01/42336 
Conservative Mutations 

In addition to naturally-occurring allelic variants of NOVX sequences that may exist in 
the population, the skilled artisan will further appreciate that changes can be introduced by 
mutation into the nucleotide sequences SEQ ID NOS:l, 3, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 
5 24, and 26, thereby leading to changes in the amino acid sequences of the encoded NOVX 
proteins, without altering the functional ability of said NOVX proteins. For example, 
nucleotide substitutions leading to amino acid substitutions at "non-essential" amino acid 
residues can be made in the sequence SEQ ID NOS:2, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, or 
27. A "non-essential" amino acid residue is a residue that can be altered from the wild-type 

10 sequences of the NOVX proteins without altering their biological activity, whereas an 

"essential" amino acid residue is required for such biological activity. For example, amino 
acid residues that are conserved among the NOVX proteins of the invention are predicted to be 
particularly non-amenable to alteration. Amino acids for which conservative substitutions can 
be made are well-known within the art. 

1 5 Another aspect of the invention pertains to nucleic acid molecules encoding NOVX 

proteins that contain changes in amino acid residues that are not essential for activity. Such 
NOVX proteins differ in amino acid sequence from SEQ ED NOS: 1, 3, 4, 6, 8, 10, 12, 14, 16, 
1 8, 20, 22, 24, and 26 yet retain biological activity. In one embodiment, the isolated nucleic 
acid molecule comprises a nucleotide sequence encoding a protein, wherein the protein 

20 comprises an amino acid sequence at least about 45% homologous to the amino acid 

sequences SEQ ED NOS:2, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25; and 27. Preferably, the 
protein encoded by the nucleic acid molecule is at least about 60% homologous to SEQ ED 
NOS:2, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, and 27; more preferably at least about 70% 
homologous SEQ ID NOS:2, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, or 27; still more preferably 

25 at least about 80% homologous to SEQ ID NOS:2, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, or 27; 
even more preferably at least about 90% homologous to SEQ ID NOS:2, 5, 7, 9, 1 1, 13, 15, 
17, 1 9, 21, 23, 25, or 27; and most preferably at least about 95% homologous to SEQ ID 
NOS:2, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, or 27. 

An isolated nucleic acid molecule encoding an NOVX protein homologous to the 

30 protein of SEQ ID NOS:2, 5, 7,9, 11, 13, 15, 17, 19, 21, 23, 25, or 27 can be created by 
introducing one or more nucleotide substitutions, additions or deletions into the nucleotide 
sequence of SEQ ID NOSrl, 3, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, and 26, such that one or 
more amino acid substitutions, additions or deletions are introduced into the encoded protein. 
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Mutations can be introduced into SEQ ID NOS:l , 3, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 
24, and 26 by standard techniques, such as site-directed mutagenesis and PCR-mediated 
mutagenesis. Preferably, conservative amino acid substitutions are made at one or more 
predicted, non-essential amino acid residues. A "conservative amino acid substitution" is one 
5 in which the amino acid residue is replaced with an amino acid residue having a similar side 
chain. Families of amino acid residues having similar side chains have been defined within 
the art. These families include amino acids with basic side chains (eg., lysine, arginine, 
histidine), acidic side chains (e.g., aspartic acid, glutamic acid), uncharged polar side chains 
(e.g., glycine, asparagine, glutamine, serine, threonine, tyrosine, cysteine), nonpolar side 

10 chains (e.g, alanine, valine, leucine, isoleucine, proline, phenylalanine, methionine, 

tryptophan), beta-branched side chains (eg. , threonine, valine, isoleucine) and aromatic side 
chains (e.g., tyrosine, phenylalanine, tryptophan, histidine). Thus, a predicted non-essential 
amino acid residue in the NOVX protein is replaced with another amino acid residue from the 
same side chain family. Alternatively, in another embodiment, mutations can be introduced 

1 5 randomly along all or part of an NOVX coding sequence, such as by saturation mutagenesis, 
and the resultant mutants can be screened for NOVX biological activity to identify mutants 
that retain activity. Following mutagenesis SEQ ID NOS:l, 3, 4, 6, 8, 10, 12, 14, 16, 18, 20, 
22, 24, and 26, the encoded protein can be expressed by any recombinant technology known in 
the art and the activity of the protein can be determined. 

20 The relatedness of amino acid families may also be determined based on side chain 

interactions. Substituted amino acids may be fully conserved "strong" residues or fully 
conserved "weak" residues. The "strong" group of conserved amino acid residues may be any 
one of the following groups: STA, NEQK, NHQK, NDEQ, QHRK, MILV, MILF, HY, FYW, 
wherein the single letter amino acid codes are grouped by those amino acids that may be 

25 substituted for each other. Likewise, the "weak" group of conserved residues may be any one 
of the following: CSA, ATV, SAG, STNK, STPA, SGND, SNDEQK, NDEQHK, NEQHRK, 
VLIM, HFY, wherein the letters within each group represent the single letter amino acid code. 

In one embodiment, a mutant NOVX protein can be assayed for (0 the ability to form 
proteimprotein interactions with other NOVX proteins, other cell-surface proteins, or 

30 biologically-active portions thereof, (fl) complex formation between a mutant NOVX protein 
and an NOVX ligand; or (iii) the ability of a mutant NOVX protein to bind to an intracellular 
target protein or biologically-active portion thereof; (e.g. avidin proteins). 

In yet another embodiment, a mutant NOVX protein can be assayed for the ability to 
regulate a specific biological function (e.g. t regulation of insulin release). 
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Antisense Nucleic Acids 

Another aspect of the invention pertains to isolated antisense nucleic acid molecules 
that are hybridizable to or complementary to the nucleic acid molecule comprising the 
nucleotide sequence of SEQ E>NOS:l, 3, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, and 26, or 
5 fragments, analogs or derivatives thereof. An "antisense" nucleic acid comprises a nucleotide 
sequence that is complementary to a "sense" nucleic acid encoding a protein (e.g., 
complementary to the coding strand of a double-stranded cDNA molecule or complementary 
to an mRNA sequence). In specific aspects, antisense nucleic acid molecules are provided that 
comprise a sequence complementary to at least about 10, 25, 50, 100, 250 or 500 nucleotides 

10 or an entire NOVX coding strand, or to only a portion thereof. Nucleic acid molecules 
encoding fragments, homologs, derivatives and analogs of an NOVX protein of SEQ ID 
NOS:2, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, or 27, or antisense nucleic acids complementary 
to an NOVX nucleic acid sequence of SEQ ID NOS:l, 3, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 
and 26, are additionally provided. 

1 5 In one embodiment, an antisense nucleic acid molecule is antisense to a "coding 

region" of the coding strand of a nucleotide sequence encoding an NOVX protein. The term 
"coding region" refers to the region of the nucleotide sequence comprising codons which are 
translated into amino acid residues. In another embodiment, the antisense nucleic acid 
molecule is antisense to a "noncoding region" of the coding strand of a nucleotide sequence 

20 encoding the NOVX protein. The term "noncoding region" refers to 5' and 3* sequences which 
flank the coding region that are not translated into amino acids (le. t also referred to as 5' and 
3' untranslated regions). 

Given the coding strand sequences encoding the NOVX protein disclosed herein, 
antisense nucleic acids of the invention can be designed according to the rules of Watson and 

25 Crick or Hoogsteen base pairing. The antisense nucleic acid molecule can be complementary 
to the entire coding region of NOVX mRNA, but more preferably is an oligonucleotide that is 
antisense to only a portion of the coding or noncoding region of NOVX mRNA. For example, 
the antisense oligonucleotide can be complementary to the region surrounding the translation 
start site of NOVX mRNA. An antisense oligonucleotide can be, for example, about 5, 10, 15, 

30 20, 25, 30, 35, 40, 45 or 50 nucleotides in length. An antisense nucleic acid of the invention 
can be constructed using chemical synthesis or enzymatic ligation reactions using procedures 
known in the art. For example, an antisense nucleic acid (e.g. y an antisense oligonucleotide) 
can be chemically synthesized using naturally-occurring nucleotides or variously modified 
nucleotides designed to increase the biological stability of the molecules or to increase the 
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physical stability of the duplex formed between the antisense and sense nucleic acids (e.g., 
phosphorothioate derivatives and acridine substituted nucleotides can be used). 

Examples of modified nucleotides that can be used to generate the antisense nucleic 
acid include: 5-fluorouracil, 5-bromouracil, 5-chlorouracil, 5-iodouracil, hypoxanthine, 
5 xanthine, 4-acetylcytosine, 5-(carboxyhydroxylmethyl) uracil, 5-carboxymethylaminomethyl- 
2-thiouridine, 5-carboxymethylaminomethyluracil, dihydrouracil, beta-D-galactosylqueosine, 
inosine, N6-isopentenyladenine, l-methylguanine, 1-methylinosine, 2,2-dimethylguanine, 
2-methyladenine, 2-methylguanine, 3-methylcytosine, 5-methylcytosine, N6-adenine, 
7-methylguanine, 5-methylaminomethyluracil, 5-methoxyaminomethyl-2-thiouracil, 
10 beta-D-mannosylqueosine, 5-methoxycarboxymethyluracil, 5-methoxyuracil, 

2- methylthio-N6-isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil, 
queosine, 2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 5-methyluracil, 
uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 5-methyl-2-thiouracil, 

3- (3-amino-3-N-2-carboxypropyl) uracil, (acp3)w, and 2,6-diaminopurine. Alternatively, the 
1 5 antisense nucleic acid can be produced biologically using an expression vector into which a 

nucleic acid has been subcloned in an antisense orientation (i. e. , RNA transcribed from the 
inserted nucleic acid will be of an antisense orientation to a target nucleic acid of interest, 
described further in the following subsection). 

The antisense nucleic acid molecules of the invention are typically administered to a 

20 subject or generated in situ such that they hybridize with or bind to cellular mRNA and/ or 

genomic DNA encoding an NOVX protein to thereby inhibit expression of the protein (e.g. , by 
inhibiting transcription and/or translation). The hybridization can be by conventional 
nucleotide complementarity to form a stable duplex, or, for example, in the case of an 
antisense nucleic acid molecule that binds to DNA duplexes, through specific interactions in 

25 the maj or groove of the double helix. An example of a route of administration of antisense 

nucleic acid molecules of the invention includes direct injection at a tissue site. Alternatively, 
antisense nucleic acid molecules can be modified to target selected cells and then administered 
systemically. For example, for systemic administration, antisense molecules can be modified 
such that they specifically bind to receptors or antigens expressed on a selected cell surface 

30 (e.g., by linking the antisense nucleic acid molecules to peptides or antibodies that bind to cell 
surface receptors or antigens). The antisense nucleic acid molecules can also be delivered to 
cells using the vectors described herein. To achieve sufficient nucleic acid molecules, vector 
constructs in which the antisense nucleic acid molecule is placed under the control of a strong 
pol II or pol HI promoter are preferred. 
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In yet another embodiment, the antisense nucleic acid molecule of the invention is an 
oc-anomeric nucleic acid molecule. An cc-anomeric nucleic acid molecule forms specific 
double-stranded hybrids with complementary RNA in which, contrary to the usual p-units, the 
strands run parallel to each other. See, e.g., Gaultier, et al, 1987. Nucl Acids Res. 15: 
5 6625-664 1 . The antisense nucleic acid molecule can also comprise a 

2 r -o-methyMbonucleotide {See, e.g. t Inoue, et al 1987. Nucl Acids Res. 15: 6131-6148) or a 
chimeric RNA-DNA analogue (See, e.g., Inoue, etal, 1987. FEBS Lett 215: 327-330. 

Ribozymes and PNA Moieties 

1 0 Nucleic acid modifications include, by way of non-limiting example, modified bases, 

and nucleic acids whose sugar phosphate backbones are modified or derivatized. These 
modifications are carried out at least in part to enhance the chemical stability of the modified 
nucleic acid, such that they may be used, for example, as antisense binding nucleic acids in 
therapeutic applications in a subject 

15 In one embodiment, an antisense nucleic acid of the invention is a ribo2yme. 

Ribo2ymes are catalytic RNA molecules with ribonuclease activity that are capable of 
cleaving a single-stranded nucleic acid, such as an mRNA, to which they have a 
complementary region. Thus, ribozymes (e.g., hammerhead ribozymes as described in 
Haselhoff and Gerlach 1988. Nature 334: 585-591) can be used to catalytically cleave NOVX 

20 mRNA transcripts to thereby inhibit translation of NOVX mRNA. A ribozyme having 

specificity for an NOVX-encoding nucleic acid can be designed based upon the nucleotide 
sequence of an NOVX cDNA disclosed herein (i.e., SEQ ID NOS:l, 3, 4, 6, 8, 10, 12, 14, 16, 
18, 20, 22, 24, and 26). For example, a derivative of a Tetrahymena L-19 IVS RNA can be 
constructed in which the nucleotide sequence of the active site is complementary to the 

25 nucleotide sequence to be cleaved in an NOVX-encoding mRNA. See, e.g., U.S. Patent 

4,987,071 to Cech, et al and U.S. Patent 5,1 16,742 to Cech, et al NOVX mRNA can also be 
used to select a catalytic RNA having a specific ribonuclease activity from a pool of RNA 
molecules. See, e.g., Bartel etal, (1993) Science 261:1411-1418. 

Alternatively, NOVX gene expression can be inhibited by targeting nucleotide 

30 sequences complementary to the regulatory region of the NOVX nucleic acid (e.g. , the NOVX 
promoter and/or enhancers) to form triple helical structures that prevent transcription of the 
NOVX gene in target cells. See, e.g. t Helene, 1991. Anticancer Drag Des. 6: 569-84; Helene, 
et al 1992. Ann. NY. Acad. Sci. 660: 27-36; Maher, 1992. Bioassays 14: 807-15. 
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In various embodiments, the NOVX nucleic acids can be modified at the base moiety, 
sugar moiety or phosphate backbone to improve, e.g., the stability, hybridization, or solubility 
of the molecule. For example, the deoxyribose phosphate backbone of the nucleic acids can 
be modified to generate peptide nucleic acids. See, e.g, Hyrup, et aL, 1996. Bioorg Med 
5 Chem 4: 5-23. As used herein, the terms "peptide nucleic acids' 1 or "PNAs" refer to nucleic 
acid mimics (e.g.> DNA mimics) in which the deoxyribose phosphate backbone is replaced by 
a pseudopeptide backbone and only the four natural nucleobases are retained. The neutral 
backbone of PNAs has been shown to allow for specific hybridization to DNA and RNA under 
conditions of low ionic strength. The synthesis of PNA oligomers can be performed using 
10 standard solid phase peptide synthesis protocols as described in Hyrup, et aL, 1996. supra; 
Perry-O'Keefe, etaL, 1996. Proc. Natl Acad. Set USA 93: 14670-14675. 

PNAs of NOVX can be used in therapeutic and diagnostic applications. For example, 
PNAs can be used as antisense or antigene agents for sequence-specific modulation of gene 
expression by, e.g. , inducing transcription or translation arrest or inhibiting replication, PNAs 
15 of NOVX can also be used, for example, in the analysis of single base pair mutations in a gene 
(e.g., PNA directed PCR clamping; as artificial restriction enzymes when used in combination 
with other enzymes, S\ nucleases (See, Hyrup, et aL, 1996.supra); or as probes or primers 
for DNA sequence and hybridization (See, Hyrup, et aL, 1996, supra; Perry-O'Keefe, et aL, 
1996. supra). 

20 In another embodiment, PNAs of NOVX can be modified, e.g. , to enhance their 

stability or cellular uptake, by attaching lipophilic or other helper groups to PNA, by the 
formation of PNA-DNA chimeras, or by the use of liposomes or other techniques of drug 
delivery known in the art For example, PNA-DNA chimeras of NOVX can be generated that 
may combine the advantageous properties of PNA and DNA. Such chimeras allow DNA 

25 recognition enzymes (e.g. , RNase H and DNA polymerases) to interact with the DNA portion 
while the PNA portion would provide high binding affinity and specificity. PNA-DNA 
chimeras can be linked using linkers of appropriate lengths selected in terms of base stacking, 
number of bonds between the nucleobases, and orientation (see, Hyrup, et aL, 1996. supra). 
The synthesis of PNA-DNA chimeras can be performed as described in Hyrup, et al, 1996. 

30 supra and Finn, et aL, 1996. Nucl Acids Res 24: 3357-3363. For example, a DNA chain can 
be synthesized on a solid support using standard phosphoramidite coupling chemistry, and 
modified nucleoside analogs, e.g., 5 f -(4-methoxytrityl)amino-5'-deoxy-thymidine 
phosphoramidite, can be used between the PNA and the 5' end of DNA. See, e.g., Mag, et aL, 
1989. Nucl Acid Res 17: 5973-5988. PNA monomers are then coupled in a stepwise manner 
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to produce a chimeric molecule with a 5* PNA segment and a 3' DNA segment. See, e.g., 
Finn, et aL, 1996. supra. Alternatively, chimeric molecules can be synthesized with a 5' DNA 
segment and a 3* PNA segment See, e.g, Petersen, et al, 1975. Bioorg. Med. Chem. Lett. 5: 
1119-11124. 

5 In other embodiments, the oligonucleotide may include other appended groups such as 

peptides (e.g. 9 for targeting host cell receptors in vivo), or agents facilitating transport across 
the cell membrane (see, e.g., Letsinger, et al. 9 1989. Proc. Natl. Acad. Sci U.S.A. 86: 
6553-6556; Lemaitre, etal, 1987. Proc. Natl. Acad. Sci 84: 648-652; PCT Publication No. 
WO88/09810) or the blood-brain barrier (see, e.g, PCT Publication No. WO 89/10134). In 
10 addition, oligonucleotides can be modified with hybridization triggered cleavage agents (see, 
e.g., Krol, et al. s 1988. BioTechniques 6:958-976) or intercalating agents (see, e.g., Zon, 1988. 
Pharm. Res. 5: 539-549). To this end, the oligonucleotide may be conjugated to another 
molecule, e.g., a peptide, a hybridization triggered cross-linking agent, a transport agent, a 
hybridization-triggered cleavage agent, and the like. 

15 NOVX Polypeptides 

A polypeptide according to the invention includes a polypeptide including the amino 
acid sequence of NOVX polypeptides whose sequences are provided in SEQ ID NOS:2, 5, 7, 
9, 1 1, 13, 15, 17, 19, 21, 23, 25, or 27. The invention also includes a mutant or variant protein 
any of whose residues may be changed from the corresponding residues shown in SEQ ID 

20 NOS:2, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, or 27 while still encoding a protein that 

maintains its NOVX activities and physiological functions, or a functional fragment thereof. 

In general, an NOVX variant that preserves NOVX-like function includes any variant 
in which residues at a particular position in the sequence have been substituted by other amino 
acids, and further include the possibility of inserting an additional residue or residues between 

25 two residues of the parent protein as well as the possibility of deleting one or more residues 
from the parent sequence. Any amino acid substitution, insertion, or deletion is encompassed 
by the invention. In favorable circumstances, the substitution is a conservative substitution as 
defined above. 

One aspect of the invention pertains to isolated NOVX proteins, and biologically- 
30 active portions thereof, or derivatives, fragments, analogs or homologs thereof. Also provided 
are polypeptide fragments suitable for use as immunogens to raise anti-NOVX antibodies. In 
one embodiment, native NOVX proteins can be isolated from cells or tissue sources by an 
appropriate purification scheme using standard protein purification techniques. In another 
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embodiment, NOVX proteins are produced by recombinant DNA techniques. Alternative to 
recombinant expression, an NOVX protein or polypeptide can be synthesized chemically 
using standard peptide synthesis techniques. 

An "isolated" or "purified" polypeptide or protein or biologically-active portion thereof 
5 is substantially free of cellular material or other contaminating proteins from the cell or tissue 
source from which the NOVX protein is derived, or substantially free from chemical 
precursors or other chemicals when chemically synthesized. The language "substantially free 
of cellular material" includes preparations of NOVX proteins in which the protein is separated 
from cellular components of the cells from which it is isolated or recombinantly-produced. In 

10 one embodiment, the language "substantially free of cellular material" includes preparations of 
NOVX proteins having less than about 30% (by dry weight) of non-NOVX proteins (also 
referred to herein as a "contaminating protein"), more preferably less than about 20% of 
non-NOVX proteins, still more preferably less than about 10% of non-NOVX proteins, and 
most preferably less than about 5% of non-NOVX proteins. When the NOVX protein or 

1 5 biologically-active portion thereof is recombinantly-produced, it is also preferably 

substantially free of culture medium, i.e., culture medium represents less than about 20%, 
more preferably less than about 10%, and most preferably less than about 5% of the volume of 
the NOVX protein preparation. 

The language "substantially free of chemical precursors or other chemicals 11 includes 

20 preparations of NOVX proteins in which the protein is separated from chemical precursors or 
other chemicals that are involved in the synthesis of the protein. In one embodiment, the 
language "substantially free of chemical precursors or other chemicals" includes preparations 
of NOVX proteins having less than about 30% (by dry weight) of chemical precursors or 
non-NOVX chemicals, more preferably less than about 20% chemical precursors or 

25 non-NOVX chemicals, still more preferably less than about 1 0% chemical precursors or 
non-NOVX chemicals, and most preferably less than about 5% chemical precursors or 
non-NOVX chemicals. 

Biologically-active portions of NOVX proteins include peptides comprising amino 
acid sequences sufficiently homologous tp or derived from the amino acid sequences of the 

30 NOVX proteins (e.g., the amino acid sequence shown in SEQ ID NOS:2, 5, 7, 9, 1 1, 13, 15, 
17, 19, 21, 23, 25, or 27) that include fewer amino acids than the full-length NOVX proteins, 
and exhibit at least one activity of an NOVX protein. Typically, biologically-active portions 
comprise a domain or motif with at least one activity of the NOVX protein. A biologically- 
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active portion of an NOVX protein can be a polypeptide which is, for example, 10, 25, 50, 100 
or more amino acid residues in length. 

Moreover, other biologically-active portions, in which other regions of the protein are 
deleted, can be prepared by recombinant techniques and evaluated for one or more of the 
5 functional activities of a native NOVX protein. 

In an embodiment, the NOVX protein has an amino acid sequence shown SEQ ID 
NOS:2, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, or 27. In other embodiments, the NOVX protein 
is substantially homologous to SEQ ED NOS:2, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, or 27, 
and retains the functional activity of the protein of SEQ K)NOS:2, 5, 7, 9, 1 1, 13, 15, 17, 19, 

10 21 , 23, 25, or 27, yet differs in amino acid sequence due to natural allelic variation or 

mutagenesis, as described in detail, below. Accordingly, in another embodiment, the NOVX 
protein is a protein that comprises an amino acid sequence at least about 45% homologous to 
the amino acid sequence SEQ ID NOS:2, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, or 27, and 
retains the functional activity of the NOVX proteins of SEQ ID NOS:2, 5, 7, 9, 11, 13, 15, 17, 

15 19, 21, 23, 25, or 27. 

Determining Homology Between Two or More Sequences 

To determine the percent homology of two amino acid sequences or of two nucleic 
acids, the sequences are aligned for optimal comparison purposes (e.g., gaps can be introduced 

20 in the sequence of a first amino acid or nucleic acid sequence for optimal alignment with a 
second amino or nucleic acid sequence). The amino acid residues or nucleotides at 
corresponding amino acid positions or nucleotide positions are then compared. When a 
position in the first sequence is occupied by the same amino acid residue or nucleotide as the 
corresponding position in the second sequence, then the molecules are homologous at that 

25 position (/.a, as used herein amino acid or nucleic acid "homology" is equivalent to amino 
acid or nucleic acid "identity"). 

The nucleic acid sequence homology may be determined as the degree of identity 
between two sequences. The homology may be determined using computer programs known 
in the ait, such as GAP software provided in the GCG program package. See, Needleman and 

30 Wunsch, 1970. JMol Biol 48: 443-453. Using GCG GAP software with the following settings 
for nucleic acid sequence comparison: GAP creation penalty of 5.0 and GAP extension 
penalty of 0.3, the coding region of the analogous nucleic acid sequences referred to above 
exhibits a degree of identity preferably of at least 70%, 75%, 80%, 85%, 90%, 95%, 98%, or 



146 



WO 02/26826 



PCT/US01/42336 



99%, with the CDS (encoding) part of the DNA sequence shown in SEQ ID NOS:l, 3, 4, 6, 8, 
10, 12, 14, 16, 18, 20, 22, 24, and 26. 

The term "sequence identity" refers to the degree to which two polynucleotide or 
polypeptide sequences are identical on a residue-by-residue basis over a particular region of 
5 comparison. The term "percentage of sequence identity" is calculated by comparing two 
optimally aligned sequences over that region of comparison, determining the number of 
positions at which the identical nucleic acid base (e.g„ A, T, C, G, U, or I, in the case of 
nucleic acids) occurs in both sequences to yield the number of matched positions, dividing the 
number of matched positions by the total number of positions in the region of comparison (Le., 

10 die window size), and multiplying the result by 100 to yield the percentage of sequence 
identity. The term "substantial identity" as used herein denotes a characteristic of a 
polynucleotide sequence, wherein the polynucleotide comprises a sequence that has at least 80 
percent sequence identity, preferably at least 85 percent identity and often 90 to 95 percent 
sequence identity, more usually at least 99 percent sequence identity as compared to a 

1 5 reference sequence over a comparison region. 

Chimeric and Fusion Proteins 

The invention also provides NOVX chimeric or fusion proteins. As used herein, an 
NOVX "chimeric protein" or "fusion protein" comprises an NOVX polypeptide operatively- 

20 linked to a non-NOVX polypeptide. An "NOVX polypeptide" refers to a polypeptide having 
an amino acid sequence corresponding to an NOVX protein SEQ ID NOS:2 3 5, 7, 9, 1 1, 13, 
15, 17, 19, 21, 23, 25, or 27, whereas a "non-NOVX polypeptide" refers to a polypeptide 
having an amino acid sequence corresponding to a protein that is not substantially homologous 
to the NOVX protein, e.g., a protein that is different from the NOVX protein and that is 

25 derived from the same or a different organism. Within an NOVX fusion protein the NOVX 
polypeptide can correspond to all or a portion of an NOVX protein. In one embodiment, an 
NOVX fusion protein comprises at least one biologically-active portion of an NOVX protein. 
In another embodiment, an NOVX fusion protein comprises at least two biologically-active 
portions of an NOVX protein. In yet another embodiment, an NOVX fusion protein 

30 comprises at least three biologically-active portions of an NOVX protein. Within the fusion 
protein, the term "operatively-linked" is intended to indicate that the NOVX polypeptide and 
the non-NOVX polypeptide are fused in-frame with one another. The non-NOVX polypeptide 
can be fused to the N-terminus or C-terminus of the NOVX polypeptide. 
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In one embodiment, the fusion protein is a GST-NO VX fusion protein in which the 
NOVX sequences are fused to the C-terminus of the GST (glutathione S-transferase) 
sequences. Such fusion proteins can facilitate the purification of recombinant NOVX 
polypeptides. 

5 In another embodiment, the fusion protein is an NOVX protein containing a 

heterologous signal sequence at its N-terrninus. In certain host cells (e.g. , mammalian host 
cells), expression and/or secretion of NOVX can be increased through use of a heterologous 
signal sequence. 

In yet another embodiment, the fusion protein is an NOVX-irnmunoglobulin fusion 

10 protein in which the NOVX sequences are fused to sequences derived from a member of the 
immunoglobulin protein family. The NOVX-immunoglobulin fusion proteins of the invention 
can be incorporated into pharmaceutical compositions and administered to a subject to inhibit 
an interaction between an NOVX ligand and an NOVX protein on the surface of a cell, to 
thereby suppress NOVX-mediated signal transduction in vivo. The NOVX-immunoglobulin 

1 5 fusion proteins can be used to affect the bioavailability of an NOVX cognate ligand. 

Inhibition of the NOVX ligand/NOVX interaction may be useful therapeutically for both the 
treatment of proliferative and differentiative disorders, as well as modulating (e.g. promoting 
or inhibiting) cell survival. Moreover, the NOVX-immunoglobulin fusion proteins of the 
invention can be used as immunogens to produce anti-NOVX antibodies in a subject, to purify 

20 NOVX ligands, and in screening assays to identify molecules that inhibit the interaction of 
NOVX with an NOVX ligand. 

An NOVX chimeric or fusion protein of the invention can be produced by standard 
recombinant DNA techniques. For example, DNA fragments coding for the different 
polypeptide sequences are ligated together in-frame in accordance with conventional 

25 techniques, e.g. , by employing blunt-ended or stagger-ended tennini for ligation, restriction 
enzyme digestion to provide for appropriate termini, filling-in of cohesive ends as appropriate, 
alkaline phosphatase treatment to avoid undesirable joining, and enzymatic ligation. In 
another embodiment, the fusion gene can be synthesized by conventional techniques including 
automated DNA synthesizers. Alternatively, PCR amplification of gene fragments can be 

30 carried out using anchor primers that give rise to complementary overhangs between two 

consecutive gene fragments that can subsequently be annealed and reamplified to generate a 
chimeric gene sequence (see, e.g, Ausubel, et al (eds.) CURRENT PROTOCOLS IN MOLECULAR 
BIOLOGY, John Wiley & Sons, 1992). Moreover, many expression vectors are commercially 
available that already encode a fusion moiety (e.g. y a GST polypeptide). An NOVX-encoding 
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nucleic acid can be cloned into such an expression vector such that the fusion moiety is linked 
in-frame to the NOVX protein. 

NOVX Agonists and Antagonists , 
5 The invention also pertains to variants of the NOVX proteins that function as either 

NOVX agonists (/.e., mimetics) or as NOVX antagonists. Variants of the NOVX protein can 
be generated by mutagenesis (e.g., discrete point mutation or truncation of the NOVX protein). 
An agonist of the NOVX protein can retain substantially the same, or a subset of, the 
biological activities of the naturally occurring form of the NOVX protein. An antagonist of 
10 the NOVX protein can inhibit one or more of the activities of the naturally occurring form of 
the NOVX protein by, for example, competitively binding to a downstream or upstream 
member of a cellular signaling cascade which includes the NOVX protein. Thus, specific 
biological effects can be elicited by treatment with a variant of limited function. In one 
embodiment, treatment of a subject with a variant having a subset of the biological activities 
15 of the naturally occurring form of the protein has fewer side effects in a subject relative to 
treatment with the naturally occurring form of the NOVX proteins. 

Variants of the NOVX proteins that function as either NOVX agonists (i.e. t mimetics) 
or as NOVX antagonists can be identified by screening combinatorial libraries of mutants 
{e.g., truncation mutants) of the NOVX proteins for NOVX protein agonist or antagonist 
20 activity. In one embodiment, a variegated library of NOVX variants is generated by 

combinatorial mutagenesis at the nucleic acid level and is encoded by a variegated gene 
library. A variegated library of NOVX variants can be produced by, for example, 
enzymatically ligating a mixture of synthetic oligonucleotides into gene sequences such that a 
degenerate set of potential NOVX sequences is expressible as individual polypeptides, or 
25 alternatively, as a set of larger fusion proteins (e.g., for phage display) containing the set of 
NOVX sequences therein. There are a variety of methods which can be used to produce 
libraries of potential NOVX variants from a degenerate oligonucleotide sequence. Chemical 
synthesis of a degenerate gene sequence can be performed in an automatic DNA synthesizer, 
and the synthetic gene then ligated into an appropriate expression vector. Use of a degenerate 
30 set of genes allows for the provision, in one mixture, of all of the sequences encoding the 
desired set of potential NOVX sequences. Methods for synthesizing degenerate 
oligonucleotides are well-known within the art. See, e.g., Narang, 1983. Tetrahedron 39: 3; 
Itakura, etal. s 1984. Annu. Rev, Biochem. 53: 323; Itakura, et al, 1984. Science 198: 1056; 
Ike, et aU 1983. Nucl Acids Res. 11: 477. 
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Polypeptide Libraries 

In addition, libraries of fragments of the NOVX protein coding sequences can be used 
to generate a variegated population of NOVX fragments for screening and subsequent 
5 selection of variants of an NOVX protein. In one embodiment, a library of coding sequence 
fragments can be generated by treating a double stranded PCR fragment of an NOVX coding 
sequence with a nuclease under conditions wherein nicking occurs only about once per 
molecule, denaturing the double stranded DNA, renaturing the DNA to form double-stranded 
DNA that can include sense/antisense pairs from different nicked products, removing single 
10 stranded portions from reformed duplexes by treatment with Si nuclease, and ligating the 

resulting fragment library into an expression vector. By this method, expression libraries can 
be derived which encodes N-teiminal and internal fragments of various sizes of the NOVX 
proteins. 

Various techniques are known in the art for screening gene products of combinatorial 
1 5 libraries made by point mutations or truncation, and for screening cDNA libraries for gene' 
products having a selected property. Such techniques are adaptable for rapid screening of the 
gene libraries generated by the combinatorial mutagenesis of NOVX proteins. The most 
widely used techniques, which are amenable to high throughput analysis, for screening large 
gene libraries typically include cloning the gene library into replicable expression vectors, 
20 transforming appropriate cells with the resulting library of vectors, and expressing the 
combinatorial genes under conditions in which detection of a desired activity facilitates 
isolation of the vector encoding the gene whose product was detected. Recursive ensemble 
mutagenesis (REM), a new technique that enhances the frequency of functional mutants in the 
libraries, can be used in combination with the screening assays to identify NOVX variants. 
25 t See, e.g, Aikin and Yourvan, 1992. Proc. Natl Acad. Sci USA 89: 781 1-7815; Delgrave, et 
al, 1993. Protein Engineering 6:327-33 1 . 

Anti-NOVX Antibodies 

Also included in the invention are antibodies to NOVX proteins, or fragments of 
NOVX proteins. The term "antibody 1 ' as used herein refers to immunoglobulin molecules and 
30 immunologically active portions of immunoglobulin (Ig) molecules, i.e., molecules that 

contain an antigen binding site that specifically binds (immunoreacts with) an antigen. Such 
antibodies include, but are not limited to, polyclonal, monoclonal, chimeric, single chain, F ab , 
F a b' and F(ab")2 fragments, and an F^ expression library. In general, an antibody molecule 
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obtained from humans relates to any of the classes IgG, IgM a IgA, IgE and IgD, which differ 
from one another by tiie nature of the heavy chain present in the molecule. Certain classes 
have subclasses as well, such as IgGi, IgG2, and others. Furthermore, in humans, the light 
chain may be a kappa chain or a lambda chain. Reference herein to antibodies includes a 
5 reference to all such classes, subclasses and types of human antibody species. 

An isolated NOVX-related protein of the invention may be intended to serve as an 
antigen, or a portion or fragment thereof, and additionally can be used as an immunogen to 
generate antibodies that immunospecifically bind the antigen, using standard techniques for 
polyclonal and monoclonal antibody preparation. The full-length protein can be used or, 

10 alternatively, the invention provides antigenic peptide fragments of the antigen for use as 

immunogens. An antigenic peptide fragment comprises at least 6 amino acid residues of the 
amino acid sequence of the full length protein and encompasses an epitope thereof such that an 
antibody raised against the peptide forms a specific immune complex with the full length 
protein or with any fragment that contains the epitope. Preferably, the antigenic peptide 

1 5 comprises at least 10 amino acid residues, or at least 1 5 amino acid residues, or at least 20 
amino acid residues, or at least 30 amino acid residues. Preferred epitopes encompassed by 
the antigenic peptide are legions of the protein that are located on its surface; commonly these 
are hydrophilic regions. 

In certain embodiments of the invention, at least one epitope encompassed by the 

20 antigenic peptide is a region of NOVX-related protein that is located on the surface of the 
protein, e.g., a hydrophilic region. A hydrophobicity analysis of the human NOVX-related 
protein sequence will indicate which regions of a NOVX-related protein are particularly 
hydrophilic and, therefore, are likely to encode surface residues useful for targeting antibody 
production. As a means for targeting antibody production, hydropathy plots showing regions 

25 of hydrophilicity and hydrophobicity may be generated by any method well known in the art, 
including, for example, the Kyte Doolittle or the Hopp Woods methods, either with or without 
Fourier transformation. See, Hopp and Woods, 1981, Proc. Nat Acad. Scu USA 78: 
3824-3828; Kyte and Doolittle 1982, Mol Biol 157: 105-142, each of which is incorporated 
herein by reference in its entirety. Antibodies that are specific for one or more domains within 

30 an antigenic protein, or derivatives, fragments, analogs or homologs thereof, are also provided 
herein. 

A protein of the invention, or a derivative, fragment, analog, homolog or ortholog 
thereof, may be utilized as an immunogen in the generation of antibodies that 
immunospecifically bind these protein components. 
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Various procedures known within the art may be used for the production of polyclonal 
or monoclonal antibodies directed against a protein of the invention, or against derivatives, 
fragments, analogs homologs or orthologs thereof (see, for example, Antibodies: A Laboratory 
Manual, Harlow and Lane, 1988, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, 
5 NY, incorporated herein by reference). Some of these antibodies are discussed below. 

Polyclonal Antibodies 

For the production of polyclonal antibodies, various suitable host animals (e.g., rabbit, 
goat, mouse or other mammal) may be immunized by one or more injections with the native 
10 protein, a synthetic variant thereof, or a derivative of the foregoing. An appropriate 

immunogenic preparation can contain, for example, the naturally occurring immunogenic 
protein, a chemically synthesized polypeptide representing the immunogenic protein, or a 
recombinantly expressed immunogenic protein. Furthermore, the protein may be conjugated 
to a second protein known to be immunogenic in the mammal being immunized. Examples of 

1 5 such immunogenic proteins include but are not limited to keyhole limpet hemocyanin, serum 
albumin, bovine thyroglobulin, and soybean trypsin inhibitor. The preparation can further 
include an adjuvant. Various adjuvants used to increase the immunological response include, 
but are not limited to, Freund's (complete and incomplete), mineral gels (e.g., aluminum 
hydroxide), surface active substances (e.g., lysolecithin, pluronic polyols, polyanions, 

20 peptides, oil emulsions, dinitrophenol, etc.), adjuvants usable in humans such as Bacille 
Calmette-Guerin and Corynebacterium parvum, or similar immunostimulatory agents. 
Additional examples of adjuvants which can be employed include MPL-TDM adjuvant 
(monophosphoryl Lipid A, synthetic trehalose dicorynomycolate). 

The polyclonal antibody molecules directed against the immunogenic protein can be 

25 isolated from the mammal (e.g., from the blood) and further purified by well known 

techniques, such as affinity chromatography using protein A or protein G, which provide 
primarily the IgG fraction of immune serum. Subsequently, or alternatively, the specific 
antigen which is the target of the immunoglobulin sought, or an epitope thereof, may be 
immobilized on a column to purify the immune specific antibody by immunoaffinity 

30 chromatography. Purification of immunoglobulins is discussed, for example, by D. Wilkinson 
(The Scientist, published by The Scientist, Inc., Philadelphia PA, Vol. 14, No. 8 (April 17, 
2000), pp. 25-28). 
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Monoclonal Antibodies 

The term "monoclonal antibody" (MAb) or "monoclonal antibody composition", as 
used herein, refers to a population of antibody molecules that contain only one molecular 
5 species of antibody molecule consisting of a unique light chain gene product and a unique 
heavy chain gene product In particular, the complementarity determining regions (CDRs) of 
the monoclonal antibody are identical in all the molecules of the population. MAbs thus 
contain an antigen binding site capable of immunoreacting with a particular epitope of the 
antigen characterized by a unique binding affinity for it. 
10 Monoclonal antibodies can be prepared using hybridoma methods, such as those 

described by Kohler and Milstein, Nature, 256:495 (1975). In a hybridoma method, a mouse, 
hamster, or other appropriate host animal, is typically immunized with an immunizing agent to 
elicit lymphocytes that produce or are capable of producing antibodies that will specifically 
bind to the immunizing agent. Alternatively, the lymphocytes can be immunized in vitro. 
1 5 The immunizing agent will typically include the protein antigen, a fragment thereof or 

a fusion protein thereof. Generally, either peripheral blood lymphocytes are used if cells of 
human origin are desired, or spleen cells or lymph node cells are used if non-human 
mammalian sources are desired. The lymphocytes are then fused with an immortalized cell 
line using a suitable fusing agent, such as polyethylene glycol, to form a hybridoma cell 
20 (Goding, MONOCLONAL ANTIBODIES: PRINCIPLES AND PRACTICE, Academic Press, (1986) pp. 
59-103). Immortalized cell lines are usually transformed mammalian cells, particularly 
myeloma cells of rodent, bovine and human origin. Usually, rat or mouse myeloma cell lines 
are employed. The hybridoma cells can be cultured in a suitable culture medium that 
preferably contains one or more substances that inhibit the growth or survival of the unfused, 
25 immortalized cells. For example, if the parental cells lack the enzyme hypoxanthine guanine 
phosphoribosyl transferase (HGPRT or HPRT), the culture medium for the hybridomas 
typically will include hypoxanthine, aminopterin, and thymidine ("HAT medium"), which 
substances prevent the growth of HGPRT-deficient cells. 

Preferred immortalized cell lines are those that fuse efficiently, support stable high 
30 level expression of antibody by the selected antibody-producing cells, and are sensitive to a 
medium such as HAT medium. More preferred immortalized cell lines are murine myeloma 
lines, which can be obtained, for instance, from the Salk Institute Cell Distribution Center, San 
Diego, California and the American Type Culture Collection, Manassas, Virginia. Human 
myeloma and mouse-human heteromyeloma cell lines also have been described for the 
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production of human monoclonal antibodies (Kozbor, J. Immunol, 133:3001 (1984); Biodeur 
et al, Monoclonal Antibody Production Techniques and Applications, Marcel 
Dekker, Inc., New York, (1987) pp. 51-63). 

The culture medium in which the hybridoma cells are cultured can then be assayed for 
5 the presence of monoclonal antibodies directed against the antigen. Preferably, the binding 
specificity of monoclonal antibodies produced by the hybridoma cells is determined by 
immunoprecipitation or by an in vitro binding assay, such as radioimmunoassay (R1A) or 
enzyme-linked immunoabsorbent assay (ELISA). Such techniques and assays are known in 
the art. The binding affinity of the monoclonal antibody can, for example, be determined by 

10 the Scatchard analysis of Munson and Pollard, Anal Biochem., 107:220 (1980). Preferably, 
antibodies having a high degree of specificity and a high binding affinity for the target antigen 
are isolated. y 

After the desired hybridoma cells are identified, the clones can be subcloned by 
limiting dilution procedures and grown by standard methods. Suitable culture media for this 

1 5 purpose include, for example, Dulbecco ! s Modified Eagle's Medium and RPMI-1 640 medium. 
Alternatively, the hybridoma cells can be grown in vivo as ascites in a mammal. 

The monoclonal antibodies secreted by the subclones can be isolated or purified from 
the culture medium or ascites fluid by conventional immunoglobulin purification procedures 
such as, for example, protein A-Sepharose, hydroxylapatite chromatography, gel 

20 electrophoresis, dialysis, or affinity chromatography. 

The monoclonal antibodies can also be made by recombinant DNA methods, such as 
those described in U.S. Patent No. 4,816,567. DNA encoding the monoclonal antibodies of 
the invention can be readily isolated and sequenced using conventional procedures (e.g., by 
using oligonucleotide probes that are capable of binding specifically to genes encoding the 

25 heavy and light chains of murine antibodies). The hybridoma cells of the invention serve as a 
preferred source of such DNA. Once isolated, the DNA can be placed into expression vectors, 
which are then transfected into host cells such as simian COS cells, Chinese hamster ovary 
(CHO) cells, or myeloma cells that do not otherwise produce immunoglobulin protein, to 
obtain the synthesis of monoclonal antibodies in the recombinant host cells. The DNA also 

30 can be modified, for example, by substituting the coding sequence for human heavy and light 
chain constant domains in place of the homologous murine sequences (U.S. Patent No. 
4,816,567; Morrison, Nature 368, 81243 (1994)) or by covalently joining to the 
immunoglobulin coding sequence all or part of the coding sequence for a non-immunoglobulin 
polypeptide. Such a non-immunoglobulin polypeptide can be substituted for the constant 
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domains of an antibody of the invention, or can be substituted for the variable domains of one 
antigen-combining site of an antibody of the invention to create a chimeric bivalent antibody. 

Humanized Antibodies 
5 Hie antibodies directed against the protein antigens of the invention can further 

comprise humanized antibodies or human antibodies. These antibodies are suitable for 
administration to humans without engendering an immune response by the human against the 
administered immunoglobulin. Humanized forms of antibodies are chimeric immunoglobulins, 
immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab', F(ab*)2 or other antigen- 

10 binding subsequences of antibodies) that are principally comprised of the sequence of a human 
immunoglobulin, and contain minimal sequence derived from a non-human immunoglobulin. 
Humanization can be performed following the method of Winter and co-workers (Jones et al., 
Nature, 321:522-525 (1986); Riechmann et al., Nature, 332:323-327 (1988); Verhoeyen et al., 
Science, 239:1534-1536 (1988)), by substituting rodent CDRs or CDR sequences for the 

15 corresponding sequences of a human antibody. (See also U.S. Patent No. 5,225,539.) In some 
instances, Fv framework residues of the human immunoglobulin are replaced by 
corresponding non-human residues. Humanized antibodies can also comprise residues which 
are found neither in the recipient antibody nor in the imported CDR or framework sequences. 
In general, the humanized antibody will comprise substantially all of at least one, and typically 

20 two, variable domains, in which all or substantially all of the CDR regions correspond to those 
of a non-human immunoglobulin and all or substantially all of the framework regions are 
those of a human immunoglobulin consensus sequence. The humanized antibody optimally 
also will comprise at least a portion of an immunoglobulin constant region (Fc), typically that 
of a human immunoglobulin (Jones et al, 1986; Riechmann et al., 1988; and Presta, Curr. Op. 

25 Struct Biol, 2:593-596 (1992)). 

Human Antibodies 

Fully human antibodies relate to antibody molecules in which essentially the entire 
sequences of both the light chain and the heavy chain, including the CDRs, arise from human 
30 genes. Such antibodies are termed "human antibodies", or "fully human antibodies" herein. 
Human monoclonal antibodies can be prepared by the trioma technique; the human B-cell 
hybridoma technique (see Kozbor, et al., 1983 Immunol Today 4: 72) and the EBV hybridoma 
technique to produce human monoclonal antibodies (see Cole, et al, 1985 In: MONOCLONAL 
ANTIBODIES and Cancer THERAPY, Alan R. Liss, Inc., pp. 77-96). Human monoclonal 
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antibodies may be utilized in the practice of the present invention and may be produced by 
using human hybridomas (see Cote, et al., 1983. Proc Natl Acad Sci USA 80: 2026-2030) or 
by transforming human B-cells with Epstein Barr Virus in vitro (see Cole, et al., 1985 In: 
Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). 
5 In addition, human antibodies can also be produced using additional techniques, 

including phage display libraries (Hoogenboom and Winter, /. Mol Biol, 227:381 (1991); 
Marks et al., J. Mol. Biol., 222:581 (1991)). Similarly, human antibodies can be made by 
introducing human immunoglobulin loci into transgenic animals, e.g., mice in which the 
endogenous immunoglobulin genes have been partially or completely inactivated. Upon 

10 challenge, human antibody production is observed, which closely resembles that seen in 

humans in all respects, including gene rearrangement, assembly, and antibody repertoire. This 
approach is described, for example, in U.S. Patent Nos. 5,545,807; 5,545,806; 5,569,825; 
5,625,126; 5,633,425; 5,661,016, and in Marks et ai. (Bio/Technology 10, 779-783 (1992)); 
Lonberget al. (Nature 368 856-859 (1994)); Morrison ( Nature 368, 812-13 (1994)); Fishwild 

1 5 et al,( Nature Biotechnology 14, 845-51 (1 996)); Neuberger (Nature Biotechnology 14, 826 
(1996)); and Lonberg andHuszar {Intern. Rev. Immunol 13 65-93 (1995)). 

Human antibodies may additionally be produced using transgenic nonhuman animals 
which are modified so as to produce fully human antibodies rather than the animal's 
endogenous antibodies in response to challenge by an antigen. (See PCT publication 

20 WO94/02602). The endogenous genes encoding the heavy and light immunoglobulin chains in 
the nonhuman host have been incapacitated, and active loci encoding human heavy and light 
chain immunoglobulins are inserted into the host's genome. The human genes are 
incorporated, for example, using yeast artificial chromosomes containing the requisite human 
DNA segments. An animal which provides all the desired modifications is then obtained as 

25 progeny by crossbreeding intermediate transgenic animals containing fewer than the full 

complement of the modifications. The preferred embodiment of such a nonhuman animal is a 
mouse, and is termed the Xenomouse™ as disclosed in PCT publications WO 96/33735 and 
WO 96/34096. This animal produces B cells which secrete fully human immunoglobulins. 
The antibodies can be obtained directly from the animal after immunization with an 

30 immunogen of interest, as, for example, a preparation of a polyclonal antibody, or alternatively 
from immortalized B cells derived from the animal, such as hybridomas producing 
monoclonal antibodies. Additionally, the genes encoding the immunoglobulins with human 
variable regions can be recovered and expressed to obtain the antibodies directly, or can be 
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further modified to obtain analogs of antibodies such as, for example, single chain Fv 
molecules. 

An example of a method ofproducing a nonhuman host, exemplified as a mouse, 
lacking expression of an endogenous immunoglobulin heavy chain is disclosed in U.S. Patent 
5 No. 5,939,598. It can be obtained by a method including deleting the J segment genes from at 
least one endogenous heavy chain locus in an embryonic stem cell to prevent rearrangement of 
the locus and to prevent formation of a transcript of a rearranged immunoglobulin heavy chain 
locus, the deletion being effected by a targeting vector containing a gene encoding a selectable 
marker; and producing from the embryonic stem cell a transgenic mouse whose somatic and 
10 germ cells contain the gene encoding the selectable marker. 

A method for producing an antibody of interest, such as a human antibody, is disclosed 
in U.S. Patent No. 5,9 1 6,77 1 . It includes introducing an expression vector that contains a 
nucleotide sequence encoding a heavy chain into one mammalian host cell in culture, 
introducing an expression vector containing a nucleotide sequence encoding a light chain into 
1 5 another mammalian host cell, and fusing the two cells to form a hybrid cell. The hybrid cell 
expresses an antibody containing the heavy chain and the light chain. 

In a further improvement on this procedure, a method for identifying a clinically 
relevant epitope on an immunogen, and a correlative method for selecting an antibody that 
binds immunospecifically to the relevant epitope with high affinity, are disclosed in PCT 
20 publication WO 99/53049. 



Fab Fragments and Single Chain Antibodies 

According to the invention, techniques can be adapted for the production of 
single-chain antibodies specific to an antigenic protein of the invention (see e.g., U.S. Patent 

25 No. 4,946,778). In addition, methods can be adapted for the construction of Fab expression 
libraries (see e.g., Huse, et al., 1989 Science 246: 1275-1281) to allow rapid and effective 
identification of monoclonal F a b fragments with the desired specificity for a protein or 
derivatives, fragments, analogs or homologs thereof. Antibody fragments that contain the 
idiotypes to a protein antigen may be produced by techniques known in the art including, but 

30 not limited to: (i) an F^^ fragment produced by pepsin digestion of an antibody molecule; (ii) 
an Fab fragment generated by reducing the disulfide bridges of an F( a b»)2 fragment; (hi) an F a b 
fragment generated by the treatment of the antibody molecule with papain and a reducing 
agent and (iv) F v fragments. 
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Bispecific Antibodies 

Bispecific antibodies are monoclonal, preferably human or humanized, antibodies that 
have binding specificities for at least two different antigens. In the present case, one of the 
5 binding specificities is for an antigenic protein of the invention. The second binding target is 
any other antigen, and advantageously is a cell-surface protein or receptor or receptor subunit. 

Methods for making bispecific antibodies are known in the art Traditionally, the 
recombinant production of bispecific antibodies is based on the co-expression of two 
immunoglobulin heavy-chain/light-chain pairs, where the two heavy chains have different 
10 specificities (Milstein and Cuello, Nature, 305:537-539 (1983)). Because of the random 

assortment of immunoglobulin heavy and light chains, these hybridomas (quadromas) produce 
a potential mixture of ten different antibody molecules, of which only one has the correct 
bispecific structure. The purification of the correct molecule is usually accomplished by 
affinity chromatography steps. Similar procedures are disclosed in WO 93/08829, published 
15 13 May 1993, and in Traunecker et ah, 1991 EMBO J., 10:3655-3659. 

Antibody variable domains with the desired binding specificities (antibody-antigen 
combining sites) can be fused to immunoglobulin constant domain sequences. The fusion 
preferably is with an immunoglobulin heavy-chain constant domain, comprising at least part 
of the hinge, CH2, and CH3 regions. It is preferred to have the first heavy-chain constant 
region (CHI) containing the site necessary for light-chain binding present in at least one of the 
fusions. DNAs encoding the immunoglobulin heavy-chain fusions and, if desired, the 
immunoglobulin light chain, are inserted into separate expression vectors, and are co- 
transfected into a suitable host organism. For further details of generating bispecific 
antibodies see, for example, Suresh et al., Methods in Enzymology, 121 :210 (1986). 

According to another approach described in WO 96/270 1 1 , the interface between a pair 
of antibody molecules can be engineered to maximize the percentage of heterodimers which 
are recovered from recombinant cell culture. The preferred interface comprises at least a part 
of the CH3 region of an antibody constant domain. In this method, one or more small amino 
acid side chains from the interface of the first antibody molecule are replaced with larger side 
chains (e.g. tyrosine or tryptophan). Compensatory "cavities" of identical or similar size to the 
large side chain(s) are created on the interface of the second antibody molecule by replacing 
large amino acid side chains with smaller ones (e.g. alanine or threonine). This provides a 
mechanism for increasing the yield of the heterodimer over other unwanted end-products such 
as homodimers. 



158 



* I- 

WO 02/26826 



PCT7US01/42336 



Bispecific antibodies can be prepared as full length antibodies or antib&dy fragments 
(e.g. F(ab')2 bispecific antibodies). Techniques for generating bispecific antibodies from 
antibody fragments have been described in the literature. For example, bispecific antibodies 
can be prepared using chemical linkage. Brennan et al., SWewce 229:81 (1985) describe a 
5 procedure wherein intact antibodies are proteolytically cleaved to generate F(ab')2 fragments. 
These fragments are reduced in the presence of the dithiol complexing agent sodium arsenite 
to stabilize vicinal dithiols and prevent intermolecular disulfide formation. The Fab' 
fragments generated are then converted to thionitrobenzoate (TNB) derivatives. One of the 
Fab'-TNB derivatives is then reconverted to the Fab'-fhiol by reduction with 
10 mercaptoethylamine and is mixed with an equimolar amount of the other Fab'-TNB derivative 
to form the bispecific antibody. The bispecific antibodies produced can be used as agents for 
the selective immobilization of enzymes. 

Additionally, Fab' fragments can be directly recovered from E. coli and chemically 
coupled to form bispecific antibodies. Shalaby et al., Exp, Med 175:217-225 (1992) 
15 describe the production of a fully humanized bispecific antibody F(ab')2 molecule. Each Fab' 
fragment was separately secreted from E. coli and subjected to directed chemical coupling in 
vitro to form the bispecific antibody. The bispecific antibody thus formed was able to bind to 
cells overexpressing the ErbB2 receptor and normal human T cells, as well as trigger the lytic 
activity of human cytotoxic lymphocytes against human breast tumor targets. 
20 Various techniques for making and isolating bispecific antibody fragments directly 

from recombinant cell culture have also been described. For example, bispecific antibodies 
have been produced using leucine zippers. Kostelny et al., /. Immunol 148(5):1547-1553 
(1 992). The leucine zipper peptides from the Fos and Jun proteins were linked to the Fab' 
portions of two different antibodies by gene fusion. The antibody homodimers were reduced 
25 at the hinge region to form monomers and then re-oxidized to form the antibody heterodimers. 
This method can also be utilized for the production of antibody homodimers. The "diabody" 
technology described by Hollinger et al., Proc. Natl. Acad Sci USA 90:6444-6448 (1993) has 
provided an alternative mechanism for making bispecific antibody fragments. The fragments 
comprise a heavy-chain variable domain (Vh) connected to a light-chain variable domain (Vl) 
30 by a linker which is too short to allow pairing between the two domains on the same chain. 
Accordingly, the Vh and Vl domains of one fragment are forced to pair with the 
complementary Vl and Vh domains of another fragment, thereby forming two antigen-binding 
sites. Another strategy for making bispecific antibody fragments by the use of single-chain Fv 
(sFv) dimers has also been reported. See, Gruber et al., J. Immunol 1 52:5368 (1994). 
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Antibodies with more than two valencies are contemplated. For example, trispecific 
antibodies can be prepared. Tutt et al, J. Immunol. 147:60 (199 1). 

Exemplary bispecific antibodies can bind to two different epitopes, at least one of 
which originates in the protein antigen of the invention. Alternatively, an anti-antigenic arm 
5 of an immunoglobulin molecule can be combined with an arm which binds to a triggering 
molecule on a leukocyte such as a T-cell receptor molecule (e.g. CD2, CD3, CD28, or B7) 3 or 
Fc receptors for IgG (FcyR), such as FcyRI (CD64), FcyRH (CD32) and FcyRIII (CD1 6) so as 
to focus cellular defense mechanisms to the cell expressing the particular antigen. Bispecific 
antibodies can also be used to direct cytotoxic agents to cells which express a particular 
10 antigen. These antibodies possess an antigen-binding arm and an aim which binds a cytotoxic 
agent or a radionuclide chelator, such as EOTUBE, DPTA, DOTA, or TETA. Another 
bispecific antibody of interest binds the protein antigen described herein and further binds 
tissue factor (TF). 



15 Heteroconjugate Antibodies 

Heteroconjugate antibodies are also within the scope of the present invention. 
Heteroconjugate antibodies are composed of two covalently joined antibodies. Such 
antibodies have, for example, been proposed to target immune system cells to unwanted cells 
(U.S. Patent No. 4,676,980), and for treatment of HIV infection (WO 91/00360; WO 

20 92/200373; EP 03089). It is contemplated that the antibodies can be prepared in vitro using 
known methods in synthetic protein chemistry, including those involving crosslinking agents. 
For example, ipamunotoxins can be constructed using a disulfide exchange reaction or by 
forming a thioether bond. Examples of suitable reagents for this purpose include iminothiolate 
and methyl-4-mercaptobutyrimidate and those disclosed, for example, in U.S. Patent No. 

25 4,676,980. 

Effector Function Engineering 

It can be desirable to modify the antibody of the invention with respect to effector 
function, so as to enhance, e.g., the effectiveness of the antibody in treating cancer. For 
30 example, cysteine residue(s) can be introduced into the Fc region, thereby allowing interchain 
disulfide bond formation in this region. The homodimeric antibody thus generated can have 
improved internalization capability and/or increased complement-mediated cell killing and 
antibody-dependent cellular cytotoxicity (ADCC). See Caron et al., J. Exp Med., 176: 1 191- 
1195 (1992) and Shopes, J. Immunol., 148: 2918-2922 (1992). Homodimeric antibodies with 
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enhanced anti-tumor activity can also be prepared using heterobifunctional cross-linkers as 
described in Wolff et al. Cancer Research, 53 : 2560-2565 (1 993). Alternatively, an antibody 
can be engineered that has dual Fc regions and can thereby have enhanced complement lysis 
and ADCC capabilities. See Stevenson et al, Anti-Cancer Drug Design, 3: 219-230 (1989). 

5 

Immunoconjugates 

The invention also pertains to immunoconjugates comprising an antibody conjugated 
to a cytotoxic agent such as a chemotherapeutic agent, toxin (e.g., an enzymatically active 
toxin of bacterial, fungal, plant, or animal origin, or fragments thereof), or a radioactive 

10 isotope (i.e., a radioconjugate). 

Chemotherapeutic agents useful in the generation of such immunoconjugates have 
been described above. Enzymatically active toxins and fragments thereof that can be used 
include diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A chain 
(from Pseudomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain, alpha-sarcin, 

15 Aleurites fordii proteins, dianthin proteins, Phytolaca americana proteins (PAPI, PAPII, and 
PAP-S), momordica charantia inhibitor, curcin, crotin, sapaonaria officinalis inhibitor, 
gelonin, mitogellin, restrictocin, phenomycin, enomycin, and the tricothecenes. A variety of 
radionuclides are available for the production of radioconjugated antibodies. Examples 
include 2I2 Bi, 131 1, 131 In, 90 Y, and I86 Re. 

20 Conjugates of the antibody and cytotoxic agent are made using a variety of 

bifunctional protein-coupling agents such as N-succinimidyl-3-(2-pyridyldithiol) propionate 
(SPDP), iminothiolane (IT), bifunctional derivatives of irnidoesters (such as dimethyl 
adipimidate HCL), active esters (such as disuccinimidyl suberate), aldehydes (such as 
glutareldehyde), bis-azido compounds (such as bis (p-azidobenzoyl) hexanediamine), bis- 

25 diazonium derivatives (such as bis-(p-diazoniumbenzoyl)-ethylenediamine), diisocyanates 
(such as tolyene 2,6-diisocyanate), and bis-active fluorine compounds (such as 1,5-difluoro- 
2,4-dinitrobenzene). For example, a ricin immunotoxin can be prepared as described in 
Vitetta et al, Science, 238: 1098 (1987). Carbon- 14-labeled l-isothiocyanatobenzyl-3- 
methyldiethylene triaminepentaacetic acid (MX-DTPA) is an exemplary chelating agent for 

30 conjugation of radionucleotide to the antibody. See W094/1 1026. 

In another embodiment, the antibody can be conjugated to a "receptor" (such 
streptavidin) for utilization in tumor pretargeting wherein the antibody-receptor conjugate is 
administered to the patient, followed by removal of unbound conjugate from the circulation 
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using a clearing agent and then administration of a "ligand" (e.g., avidin) that is in turn 
conjugated to a cytotoxic agent. 

In one embodiment, methods for the screening of antibodies that possess the desired 
specificity include, but are not limited to, enzyme-linked immunosorbent assay (ELISA) and 
5 other immunologically-mediated techniques known within the art. In a specific embodiment, 
selection of antibodies that are specific to a particular domain of an NO VX protein is 
facilitated by generation of hybridomas that bind to the fragment of an NOVX protein 
possessing such a domain. Thus, antibodies that are specific for a desired domain within an 
NOVX protein, or derivatives, fragments, analogs or homologs thereof, are also provided 
10 herein. 

Anti-NOVX antibodies may be used in methods known within the art relating to the 
localization and/or quantitation of an NOVX protein (e.g, for use in measuring levels of the 
NOVX protein within appropriate physiological samples, for use in diagnostic methods, for 
use in imaging the protein, and the like). In a given embodiment, antibodies for NOVX 
15 proteins, or derivatives, fragments, analogs or homologs thereof, that contain the antibody 
derived binding domain, are utilized as pharmacologically-active compounds (hereinafter 
"Therapeutics"). 

An anti-NOVX antibody (e.g s monoclonal antibody) can be used to isolate an NOVX 
polypeptide by standard techniques, such as affinity chromatography or immunoprecipitation. 

20 An anti-NOVX antibody can facilitate the purification of natural NOVX polypeptide from 
cells and of recombinantly-produced NOVX polypeptide expressed in host cells. Moreover, 
an anti-NOVX antibody can be used to detect NOVX protein {e.g., in a cellular lysate or cell 
supernatant) in order to evaluate the abundance and pattern of expression of the NOVX 
protein. Anti-NOVX antibodies can be used diagnostically to monitor protein levels in tissue 

25 as part of a clinical testing procedure, e.g., to, for example, determine the efficacy of a given 
treatment regimen. Detection can be facilitated by coupling (Le., physically linking) the 
antibody to a detectable substance. Examples of detectable substances include various 
enzymes, prosthetic groups, fluorescent materials, luminescent materials, bioluminescent 
materials, and radioactive materials. Examples of suitable enzymes include horseradish 

30 peroxidase, alkaline phosphatase, P-galactosidase, or acetylcholinesterase; examples of 

suitable prosthetic group complexes include streptavidin/biotin and avidin/biotin; examples of 
suitable fluorescent materials include umbelliferone, fluorescein, fluorescein isothiocyanate, 
rhodamine, dicHorotria2inylamine fluorescein, dansyl chloride or phycoerythrin; an example 
of a luminescent material includes luminol; examples of bioluminescent materials include 
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lucifeiase, luciferin, and aequorin, and examples of suitable radioactive material include 125 I, 
,3 V 5 Sor 3 H. 



NO VX Recombinant Expression Vectors and Host Cells 

5 Another aspect of the invention pertains to vectors, preferably expression vectors, 

containing a nucleic acid encoding an NO VX protein, or derivatives, fragments, analogs or 
homologs thereof. As used herein, the term "vector" refers to a nucleic acid molecule capable 
of transporting another nucleic acid to which it has been linked. One type of vector is a 
"plasmid", which refers to a circular double stranded DNA loop into which additional DNA 

10 segments can be ligated. Another type of vector is a viral vector, wherein additional DNA 
segments can be ligated into the viral genome. Certain vectors are capable of autonomous 
replication in a host cell into which they are introduced bacterial vectors having a 
bacterial origin of replication and episomal mammalian vectors). Other vectors (e,g. 3 
non-episomal mammalian vectors) are integrated into the genome of a host cell upon 

15 introduction into the host cell, and thereby are replicated along with the host genome. 

Moreover, certain vectors are capable of directing the expression of genes to which they are 
operatively-linked. Such vectors are referred to herein as "expression vectors". In general, 
expression vectors of utility in recombinant DNA techniques are often in the form of plasmids. 
In the present specification, "plasmid" and "vector" can be used interchangeably as the 

20 plasmid is the most commonly used form of vector. However, the invention is intended to 

include such other forms of expression vectors, such as viral vectors (e.g., replication defective 
retroviruses, adenoviruses and adeno-associated viruses), which serve equivalent functions. 

The recombinant expression vectors of the invention comprise a nucleic acid of the 
invention in a form suitable for expression of the nucleic acid in a host cell, which means that 

25 the recombinant expression vectors include one or more regulatory sequences, selected on the 
basis of the host cells to be used for expression, that is operatively-linked to the nucleic acid 
sequence to be expressed. Within a recombinant expression vector, "operably-linked" is 
intended to mean that the nucleotide sequence of interest is linked to the regulatory 
sequence(s) in a maimer that allows for expression of the nucleotide sequence (e.g., in an in 

30 vitro transcription/translation system or in a host cell when the vector is introduced into the 
host cell). 

The term "regulatory sequence" is intended to includes promoters, enhancers and other 
expression control elements (e.g., polyadenylation signals). Such regulatory sequences are 
described, for example, in Goeddel, GENB EXPRESSION TECHNOLOGY: METHODS IN 
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ENZYMOLOGY 185, Academic Press, San Diego, Calif. (1990). Regulatory sequences include 
those that direct constitutive expression of a nucleotide sequence in many types of host cell 
and those that direct expression of the nucleotide sequence only in certain host cells (eg., 
tissue-specific regulatory sequences). It will be appreciated by those skilled in the art that the 
5 design of the expression vector can depend on such factors as the choice of the host cell to be 
transformed, the level of expression of protein desired, etc. The expression vectors of the 
invention can be introduced into host cells to thereby produce proteins or peptides, including 
fusion proteins or peptides, encoded by nucleic acids as described herein (eg., NOVX 
proteins, mutant forms of NOVX proteins, fusion proteins, etc.). 

10 The recombinant expression vectors of the invention can be designed for expression of 

NOVX proteins in prokaryotic or eukaiyotic cells. For example, NOVX proteins can be 
expressed in bacterial cells such as Escherichia coli, insect cells (using baculovirus expression 
vectors) yeast cells or mammalian cells. Suitable host cells are discussed further in Goeddel, 
Gene Expression Technology: Methods in Enzymology 185, Academic Press, San 

1 5 Diego, Calif. (1 990). Alternatively, the recombinant expression vector can be transcribed and 
translated in vitro, for example using T7 promoter regulatory sequences and T7 polymerase. 

Expression of proteins in prokaryotes is most often carried out in Escherichia coli with 
vectors containing constitutive or inducible promoters directing the expression of either fusion 
or non-fusion proteins. Fusion vectors add a number of amino acids to a protein encoded 

20 therein, usually to the amino terminus of the recombinant protein. Such fusion vectors 
typically serve three purposes: (i) to increase expression of recombinant protein; (ii) to 
increase the solubility of the recombinant protein; and (iii) to aid in the purification of the 
recombinant protein by acting as a ligand in affinity purification. Often, in fusion expression 
vectors, a proteolytic cleavage site is introduced at the junction of the fusion moiety and the 

25 recombinant protein to enable separation of the recombinant protein from the fusion moiety 
subsequent to purification of the fusion protein. Such eixzymes, and their cognate recognition 
sequences, include Factor Xa, thrombin and enterokinase. Typical fusion expression vectors 
include pGEX (Pharmacia Biotech Inc; SmitiTand Johnson, 1988. Gene 67: 3 1-40), pMAL 
(New England Biolabs, Beverly, Mass.) andpRTTS (Pharmacia, Piscataway, N.J.) that fuse 

30 glutathione S-tiansferase (GST), maltose E binding protein, or protein A, respectively, to the 
target recombinant protein. 

Examples of suitable inducible non-fusion E. coli expression vectors include pTrc 
(Amrann et al, (1988) Gene 69:301-3 15) and pET 1 Id (Studier et al y Gene EXPRESSION 
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TECHNOLOGY: METHODS IN ENZYMOLOGY 185, Academic Press, San Diego, Calif. (1990) 
60-89). 

One strategy to maximize recombinant protein expression in E. coli is to express the 
protein in a host bacteria with an impaired capacity to proteolytically cleave the recombinant 
5 protein. See, e.g, Gottesman, Gene Expression Technology: Methods in Enzymology 
1 85, Academic Press, San Diego, Calif. (1990) 1 19-128. Another strategy is to alter the 
nucleic acid sequence of the nucleic acid to be inserted into an expression vector so that the 
individual codons for each amino acid are those preferentially utilized in E. coli (see, e.g., 
Wada, et al., 1992. Nucl. Acids Res. 20: 2111-2118). Such alteration of nucleic acid 

10 sequences of the invention can be carried out by standard DNA synthesis techniques. 

In another embodiment, the NOVX expression vector is a yeast expression vector. 
Examples of vectors for expression in yeast Saccharomyces cerivisae include pYepSecl 
(Baldari, et al, 1987. EMBO J. 6: 229-234), pMFa (Kurjan and Herskowitz, 1982. Cell 30: 
933-943), pJRY88 (Schultz et al, 1987. Gene 54: 1 13-123), pYES2 (Invitrogen Corporation, 

15 San Diego, Calif.), and picZ (InVitrogen Corp, San Diego, Calif.). 

Alternatively, NOVX can be expressed in insect cells using baculovirus expression 
vectors. Baculovirus vectors available for expression of proteins in cultured insect cells {e.g., 
SF9 cells) include the pAc series (Smith, et al, 1983. Mol Cell Biol 3: 2156-2165) and the 
pVL series (Lucklowand Summers, 1989. Virology 170: 31-39). 

20 In yet another embodiment, a nucleic acid of the invention is expressed in mammalian 

cells using a mammalian expression vector. Examples of mammalian expression vectors 
include pCDM8 (Seed, 1987. Nature 329: 840) and pMT2PC (Kaufman, et al, 1987. EMBO 
J. 6: 187-195). When used in mammalian cells, the expression vector's control functions are 
often provided by viral regulatory elements. For example, commonly used promoters are 

25 derived from polyoma, adenovirus 2, cytomegalovirus, and simian virus 40. For other suitable 
expression systems for both prokaryotic and eukaiyotic cells see, e.g 9 Chapters 16 and 17 of 
Sambrook, et al, Molecular Cloning: A Laboratory Manual. 2nd ed., Cold Spring 
Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1989. 
In another embodiment, the recombinant mammalian expression vector is capable of 

30 directing expression of the nucleic acid preferentially in a particular cell type (e.g., 

tissue-specific regulatory elements are used to express the nucleic acid). Tissue-specific 
regulatory elements are known in the art. Non-limiting examples of suitable tissue-specific 
promoters include the albumin promoter (liver-specific; Pinkert, et al, 1987. Genes Dev. 1 : 
268-277), lymphoid-specific promoters (Calame and Eaton, 1988. Adv. Immunol 43: 
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235-275), in particular promoters of T cell receptors (Winoto and Baltimore, 1989. EMBO J. 
8: 729-733) and immunoglobulins (Baneiji, et aL, 1983. Cell 33: 729-740; Queen and 
Baltimore, 1983. Cell 33: 741-748), neuron-specific promoters (e.g 9 the neurofilament 
promoter; Byrne and Ruddle, 1989. Proc. Nail. Acad Sci. USA 86: 5473-5477), 
5 pancreas-specific promoters (Edlund, et al, 1985. Science 230: 912-916), and mammary 
gland-specific promoters (e.g., milk whey promoter; U.S. Pat. No. 4,873,3 16 and European 
Application Publication No. 264,166). Developmentally-regulated promoters are also 
encompassed, e.g. y the murine hox promoters (Kessel and Gruss, 1990. Science 249: 374-379) 
and the oc-fetoprotein promoter (Campes and Tilghman, 1989. Genes Dev. 3: 537-546). 
10 The invention further provides a recombinant expression vector comprising a DNA 

molecule of the invention cloned into the expression vector in an antisense orientation. That 
is, the DNA molecule is operatively-linked to a regulatory sequence in a manner that allows 
for expression (by transcription of the DNA molecule) of an RNA molecule that is antisense to 
NOVX mRNA. Regulatory sequences operatively linked to a nucleic acid cloned in the 
15 antisense orientation can be chosen that direct the continuous expression of the antisense RNA 
molecule in a variety of cell types, for instance viral promoters and/or enhancers, or regulatory 
sequences can be chosen that direct constitutive, tissue specific or cell type specific expression 
of antisense RNA. The antisense expression vector can be in the form of a recombinant 
plasmid, phagemid or attenuated virus in which antisense nucleic acids are produced under the 
20 control of a high efficiency regulatory region, the activity of which can be determined by the 
cell type into which the vector is introduced. For a discussion of the regulation of gene 
expression using antisense genes see, e.g., Weintraub, et aL, "Antisense RNA as a molecular 
tool for genetic analysis," Reviews-Trends in Genetics, Vol. 1(1) 1986. 

Another aspect of the invention pertains to host cells into which a recombinant 
25 expression vector of the invention has been introduced. The terms "host cell" and 

"recombinant host cell" are used interchangeably herein. It is understood that such terms refer 
not only to the particular subject cell but also to the progeny or potential progeny of such a 
cell. Because certain modifications may occur in succeeding generations due to either 
mutation or environmental influences, such progeny may not, in fact, be identical to the parent 
30 cell, but are still included within the scope of the term as used herein. 

A host cell can be any.prokaryotic or eukaryotic cell. For example, NOVX protein can 
be expressed in bacterial cells such as E. coli, insect cells, yeast or mammalian cells (such as 
Chinese hamster ovary cells (CHO) or COS cells). Other suitable host cells are known to 
those skilled in the art. 
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Vector- DNA can be introduced into prokaryotic or eukaiyotic cells via conventional 
transformation or transfection techniques. As used herein, the terms "transformation" and 
"transfection" are intended to refer to a variety of art-recognized techniques for introducing 
foreign nucleic acid (e.g., DNA) into a host cell, including calcium phosphate or calcium 
5 chloride co-precipitation, DEAE-dextran-mediated transfection, lipofection, or 

electroporation. Suitable methods for transforming or transfecting host cells can be found in 
Sambrook, et al. (MOLECULAR CLONING: A LABORATORY MANUAL. 2nd ed., Cold Spring 
Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1989), 
and other laboratory manuals. 

1 0 For stable transfection of mammalian cells, it is known that, depending upon the 

expression vector and transfection technique used, only a small fraction of cells may integrate 
the foreign DNA into their genome. In order to identify and select these integrants, a gene that 
encodes a selectable marker (e.g., resistance to antibiotics) is generally introduced into the 
host cells along with the gene of interest. Various selectable markers include those that confer 

15 resistance to drugs, such as G418, hygromycin and methotrexate. Nucleic acid encoding a 
selectable marker can be introduced into a host cell on the same vector as that encoding 
NOVX or can be introduced on a separate vector. Cells stably transfected with the introduced 
nucleic acid can be identified by drug selection (e.g., cells that have incorporated the 
selectable marker gene will survive, while the other cells die). 

20 A host cell of the invention, such as a prokaryotic or eukaryotic host cell in culture, can 

be used to produce (i.e. , express) NOVX protein. Accordingly, the invention further provides 
methods for producing NOVX protein using the host cells of the invention. 'In one 
embodiment, the method comprises culturing the host cell of invention (into which a 
recombinant expression vector encoding NOVX protein has been introduced) in a suitable 

25 medium such that NOVX protein is produced. In another embodiment, the method further 
comprises isolating NOVX protein from the medium or the host cell. 

Transgenic NOVX Animals 

The host cells of the invention can also be used to produce non-human transgenic 
animals. For example, in one embodiment, a host cell of the invention is a fertilized oocyte or 
30 an embryonic stem cell into which NOVX protein-coding sequences have been introduced. 
Such host cells can then be used to create non-human transgenic animals in which exogenous 
NOVX sequences have been introduced into their genome or homologous recombinant 
animals in which endogenous NOVX sequences have been altered. Such animals are useful 
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for studying the function and/or activity of NOVX protein and for identifying and/or 
evaluating modulators of NOVX protein activity. As used herein, a "transgenic animal" is a 
non-human animal, preferably a mammal, more preferably a rodent such as a rat or mouse, in 
which one or more of the cells of the animal includes a transgene. Other examples of 
5 transgenic animals include non-human primates, sheep, dogs, cows, goats, chickens, 

amphibians, etc. A transgene is exogenous DNA that is integrated into the genome of a cell 
from which a transgenic animal develops and that remains in the genome of the mature 
animal, thereby directing the expression of an encoded gene product in one or more cell types 
or tissues of the transgenic animal. As used herein, a "homologous recombinant animal" is a 
10 non-human animal, preferably a mammal, more preferably a mouse, in which an endogenous 
NOVX gene has been altered by homologous recombination between the endogenous gene 
and an exogenous DNA molecule introduced into a cell of the animal, e.g, 9 an embryonic cell 
of the animal, prior to development of the animal. 

A transgenic animal of the invention can be created by introducing NOVX-encoding . 
15 nucleic acid into the male pronuclei of a fertilized oocyte (e.g., by microinjection, retroviral 
infection) and allowing the oocyte to develop in a pseudopregnant female foster animal. The 
human NOVX cDNA sequences SEQ ID NOS:l, 3, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, and 
26 can be introduced as a transgene into the genome of a non-human animal. Alternatively, a 
non-human homologue of the human NOVX gene, such as a mouse NOVX gene, can be 
20 isolated based on hybridization to the human NOVX cDNA (described further supra) and used 
as a transgene. Intronic sequences and polyadenylation signals can also be included in the 
transgene to increase the efficiency of expression of the transgene. A tissue-specific 
regulatory sequence(s) can be operably-linked to the NOVX transgene to direct expression of 
NOVX protein to particular cells. Methods for generating transgenic animals via embryo 
25 manipulation and microinjection, particularly animals such as mice, have become 

conventional in the art and are described, for example, in U.S. Patent Nos. 4,736,866; 
4,870,009; and 4,873,191; and Hogan, 1986. In: MANIPULATING THE MOUSE EMBRYO, Cold 
Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y. Similar methods are used for 
production of other transgenic animals. A transgenic founder animal can be identified based 
30 upon the presence of the NOVX transgene in its genome and/or expression of NOVX mRNA 
in tissues or cells of the animals. A transgenic founder animal can then be used to breed 
additional animals carrying the transgene. Moreover, transgenic animals carrying a transgene- 
encoding NOVX protein can further be bred to other transgenic animals carrying other 
transgenes. 
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To create a homologous recombinant animal, a vector is prepared which contains at 
least a portioja of an NO VX gene into which a deletion, addition or substitution has been 
introduced to thereby alter, e.g., functionally disrupt, the NOVX gene. The NOVX gene can 
be a human gene (e.g., the cDNA of SEQ ID NOS: 1, 3, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 
5 and 26), but more preferably, is a non-human homologue of a human NOVX gene. For 

example, a mouse homologue of human NOVX gene of SEQ ID NOS: 1, 3, 4, 6, 8, 10, 12, 14, 
16, 18, 20, 22, 24, and 26 can be used to construct a homologous recombination vector 
suitable for altering an endogenous NOVX gene in the mouse genome. In one embodiment, 
the vector is designed such that, upon homologous recombination, the endogenous NOVX 
10 gene is functionally disrupted {i.e., no longer encodes a functional protein; also referred to as a 
"knock out" vector). 

Alternatively, the vector can be designed such that, upon homologous recombination, 
the endogenous NOVX gene is mutated or otherwise altered but still encodes functional 
protein (e.g., the upstream regulatory region can be altered to thereby alter the expression of 

15 die endogenous NOVX protein). In the homologous recombination vector, the altered portion 
of the NOVX gene is flanked at its 5'- and 3 f -termini by additional nucleic acid of die NOVX 
gene to allow for homologous recombination to occur between the exogenous NOVX gene 
carried by the vector and an endogenous NOVX gene in an embryonic stem cell. The 
additional flanking NOVX nucleic acid is of sufficient length for successful homologous 

20 recombination with the endogenous gene. Typically, several kilobases of flanking DNA (both 
at the 5 ! - and 3 f -termini) are included in the vector. See, e.g, Thomas, etal, 1987. CellSl: 
503 for a description of homologous recombination vectors. The vector is ten introduced into 
an embryonic stem cell line (e.g., by electroporation) and cells in which the introduced NOVX 
gene has homologously-recombined with the endogenous NOVX gene are selected. See, e.g., 

25 Li, et al, 1992. Cell 69: 915. 

The selected cells are then injected into a blastocyst of an animal (e.g., a mouse) to 
form aggregation chimeras. See, e.g, Bradley, 1987. In: TERATOCARCINOMAS AND 
Embryonic Stem Cells: A Practical Approach, Robertson, ed. IRL, Oxford, pp. 1 13-152. 
A chimeric embryo can then be implanted into a suitable pseudopregnant female foster animal 

30 and the embryo brought to term. Progeny harboring the homologously-recombined DNA in 
their germ cells can be used to breed animals in which all cells of the animal contain the 
homologously-recombined DNA by germline transmission of the transgene. Methods for 
constructing homologous recombination vectors and homologous recombinant animals are 
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described further in Bradley, 1991. Curr. Opin. Biotechnol 2: 823-829; PCT International 
Publication Nos.: WO 90/11354; WO 91/01140; WO 92/0968; and WO 93/04169. 

In another embodiment, transgenic non-humans animals can be produced that contain 
selected systems that allow for regulated expression of the transgene. One example of such a 
5 system is the cre/IoxP recombinase system of bacteriophage PI . For a description of the 
cre/loxP recombinase system, See, e.g, Lakso, et aL, 1992. Proc. Natl Acad. ScL USA 89: 
6232-6236. Another example of a recombinase system is the FLP recombinase system of 
Saccharomyces cerevisiae. See, O'Gorman, etaL, 1991. Science 251:1351-1355. If acre/loxP 
recombinase system is used to regulate expression of the transgene, animals containing 

10 transgenes encoding both the Cre recombinase and a selected protein are required. Such 
animals can be provided through the construction of "double" transgenic animals, e.g. , by 
mating two transgenic animals, one containing a transgene encoding a selected protein and the 
other containing a transgene encoding a recombinase. 

Clones of the non-human transgenic animals described herein can also be produced 

15 according to the methods described in Wilmut, et aL, 1997. Nature 385: 810-813. Inbrief,a • 
cell {e.g. , a somatic cell) from the transgenic animal can be isolated and induced to exit the 
growth cycle and enter Go phase. The quiescent cell can then be fused, e.g., through the use of 
electrical pulses, to an enucleated oocyte from an animal of the same species from which the 
quiescent cell is isolated. The reconstructed oocyte is then cultured such that it develops to 

20 morula or blastocyte and then transferred to pseudopregnant female foster animal. The 

offspring bome of this female foster animal will be a clone of the animal from which the cell 
(ag., the somatic cell) is isolated. 

Pharmaceutical Compositions 

The NOVX nucleic acid molecules, NOVX proteins, and anti-NOVX antibodies (also 
25 referred to herein as "active compounds") of the invention, and derivatives, fragments, analogs 
and homologs thereof, can be incorporated into pharmaceutical compositions suitable for 
administration. Such compositions typically comprise the nucleic acid molecule, protein, or 
antibody and a pharmaceutically acceptable carrier. As used herein, "pharmaceutically 
acceptable carrier" is intended to include any and all solvents, dispersion media, coatings, 
30 antibacterial and antifungal agents, isotonic and absorption delaying agents, and the like, 
compatible with pharmaceutical administration. Suitable carriers are described in the most 
recent edition of Remington's Pharmaceutical Sciences, a standard reference text in the field, 
which is incorporated herein by reference. Preferred examples of such carriers or diluents 
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include, but are not limited to, water, saline, finger's solutions, dextrose solution, and 5% 
human serum albumin. Liposomes and non-aqueous vehicles such as fixed oils may also be 
used. The use of such media and agents for pharmaceutically active substances is well known 
in the art. Except insofar as any conventional media or agent is incompatible with the active 
5 compound, use thereof in the compositions is contemplated. Supplementary active 
compounds can also be incorporated into the compositions. 

A pharmaceutical composition of the invention is formulated to be compatible with its 
intended route of administration. Examples of routes of administration include parenteral, 
e.g., intravenous, intradermal, subcutaneous, oral (eg., inhalation), transdermal (i.e., topical), 

1 0 transmucosal, and rectal administration. Solutions or suspensions used for parenteral, 
intradermal, or subcutaneous application can include the following components: a sterile 
diluent such as water for injection, saline solution, fixed oils, polyethylene glycols, glycerine, 
propylene glycol or other synthetic solvents; antibacterial agents such as benzyl alcohol or 
methyl parabens; antioxidants such as ascorbic acid or sodium bisulfite; chelating agents such 

15 as ethylenediaminetetraacetic acid (EDTA); buffers such as acetates, citrates or phosphates, 
and agents for the adjustment of tonicity such as sodium chloride or dextrose. The pH can be 
adjusted with acids or bases, such as hydrochloric acid or sodium hydroxide. The parenteral 
preparation can be enclosed in ampoules, disposable syringes or multiple dose vials made of 
glass or plastic. 

20 Pharmaceutical compositions suitable for injectable use include sterile aqueous 

solutions (where water soluble) or dispersions and sterile powders for the extemporaneous 
preparation of sterile injectable solutions or dispersion. For intravenous administration, 
suitable carriers include physiological saline, bacteriostatic water, Cremophor EL™ (BASF, 
Parsippany, N.J.) or phosphate buffered saline (PBS). In all cases, the composition must be 

25 sterile and should be fluid to the extent that easy syringeability exists. It must be stable under 
the conditions of manufacture and storage and must be preserved against the contaminating 
action of microorganisms such as bacteria and fungi.- The carrier can be a solvent or 
dispersion medium containing, for example, water, ethanol, polyol (for example, glycerol, 
propylene glycol, and liquid polyethylene glycol, and the like), and suitable mixtures thereof. 

30 The proper fluidity can be maintained, for example, by the use of a coating such as lecithin, by 
the maintenance of the required particle size in the case of dispersion and by the use of 
surfactants. Prevention of the action of microorganisms can be achieved by various 
antibacterial and antifungal agents, for example, parabens, chlorobutanol, phenol, ascorbic 
acid, thimerosal, and the like. In many cases, it will be preferable to include isotonic agents, 
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for example, sugars, polyalcohols such as manitol, sorbitol, sodium chloride in the 
composition. Prolonged absorption of the injectable compositions can be brought about by 
including in the composition an agent which delays absorption, for example, aluminum 
monostearate and gelatin. 
5 Sterile injectable solutions can be prepared by incorporating the active compound (e.g., 

an NOVX protein or anti-NOVX antibody) in the required amount in an appropriate solvent 
with one or a combination of ingredients enumerated above, as required, followed by filtered 
sterilization. Generally, dispersions are prepared by incorporating the active compound into a 
sterile vehicle that contains a basic dispersion medium and the required other ingredients from 
10 those enumerated above. In the case of sterile powders for the preparation of sterile injectable 
solutions, methods of preparation are vacuum drying and fteeze-drying that yields a powder of 
the active ingredient plus any additional desired ingredient from a previously sterile-filtered 
solution thereof 

Oral compositions generally include an inert diluent or an edible carrier. They can be 

1 5 enclosed in gelatin capsules or compressed into tablets. For the purpose of oral therapeutic 
administration, the active compound can be incorporated with excipients and used in the form 
of tablets, troches, or capsules. Oral compositions can also be prepared using a fluid carrier 
for use as a mouthwash, wherein the compound in the fluid carrier is applied orally and 
swished and expectorated or swallowed. Pharmaceutically compatible binding agents, and/or 

20 adjuvant materials can be included as part of the composition. The tablets, pills, capsules, 
troches and the like can contain any of the following ingredients, or compounds of a similar 
nature: a binder such as microciystalline cellulose, gum tragacanth or gelatin; an excipient 
such as starch or lactose, a disintegrating agent such as alginic acid, Primogel, or corn starch; a 
lubricant such as magnesium stearate or Sterotes; a glidant such as colloidal silicon dioxide; a 

25 sweetening agent such as sucrose or saccharin; or a flavoring agent such as peppermint, 
methyl salicylate, or orange flavoring. 

For administration by inhalation, the compounds are delivered in the form of an 
aerosol spray from pressured container or dispenser which contains a suitable propellant, e.g., 
a gas such as carbon dioxide, or a nebulizer. 

30 Systemic administration can also be by transmucosal or transdermal means. For 

transmucosal or transdermal administration, penetrants appropriate to the barrier to be 
permeated are used in the formulation. Such penetrants are generally known in the art, and 
include, for example, for transmucosal administration, detergents, bile salts, and fusidic acid 
derivatives. Transmucosal administration can be accomplished through the use of nasal sprays 
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or suppositories. For transdermal administration, the active compounds are formulated into 
ointments, salves, gels, or creams as generally known in the art. 

The compounds can also be prepared in the form of suppositories (e.g., with 
conventional suppository bases such as cocoa butter and other glycerides) or retention enemas 
5 for rectal delivery. 

In one embodiment, the active compounds are prepared with carriers that will protect 
the compound against rapid elimination from the body, such as a controlled release ' 
formulation, including implants and microencapsulated delivery systems. Biodegradable, 
biocompatible polymers can be used, such as ethylene vinyl acetate, polyanhydrides, 
10 polyglycolic acid, collagen, polyorthoesters, and polylactic acid. Methods for preparation of 
such formulations will be apparent to those skilled in the art. The materials can also be 
obtained commercially from Alza Corporation and Nova Pharmaceuticals, Inc. Liposomal 
suspensions (including liposomes targeted to infected cells with monoclonal antibodies to viral 
antigens) can also be used as pharmaceutically acceptable carriers. These can be prepared 
15 according to methods known to those skilled in the art, for example, as described in U.S. 
Patent No. 4,522,811. 

It is especially advantageous to formulate oral or parenteral compositions in dosage 
unit form for ease of administration and uniformity of dosage. Dosage unit form as used 
herein refers to physically discrete units suited as unitary dosages for the subject to be treated; 
20 each unit containing a predetermined quantity of active compound calculated to produce the 
desired therapeutic effect in association with the required pharmaceutical carrier. The 
specification for the dosage unit forms of the invention are dictated by and directly dependent 
on the unique characteristics of the active compound and the particular therapeutic effect to be 
achieved, and the limitations inherent in the art of compounding such an active compound for 
25 the treatment of individuals. 

The nucleic acid molecules of the invention can be inserted into vectors and used as 
gene therapy vectors. Gene therapy vectors can be delivered to a subject by, for example, 
intravenous injection, local administration (see, e.g., U.S. Patent No. 5,328,470) or by 
stereotactic injection (see, e.g, Chen, et a/., 1994. Proc. Natl. Acad. Set. USA 91: 3054-3057). 
30 The pharmaceutical preparation of the gene therapy vector can include the gene therapy vector 
in an acceptable diluent, or can comprise a slow release matrix in which the gene delivery 
vehicle is imbedded. Alternatively, where the complete gene delivery vector can be produced 
intact from recombinant cells, e.g., retroviral vectors, the pharmaceutical preparation can 
"include one or more cells that produce the gene delivery system. 
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The pharmaceutical compositions can be included in a container, pack, or dispenser 
together with instructions for administration. 

Screening and Detection Methods 

The isolated nucleic acid molecules of the invention can be used to express NOVX 
5 protein (e.g, via a recombinant expression vector in a host cell in gene therapy applications), 
to detect NOVX mRNA (e.g, in a biological sample) or a genetic lesion in an NOVX gene, 
and to modulate NOVX activity, as described further, below. In addition, the NOVX proteins 
can be used to screen drugs or compounds that modulate the NOVX protein activity or 
expression as well as to treat disorders characterized by insufficient or excessive production of 

10 NOVX protein or production of NOVX protein forms that have decreased or aberrant activity 
compared to NOVX wild-type protein (e.g; diabetes (regulates insulin release); obesity (binds 
and transport lipids); metabolic disturbances associated with obesity, the metabolic syndrome 
X as well as anorexia and wasting disorders associated with chronic diseases and various 
cancers, and infectious disease(possesses anti-microbial activity) and the various 

1 5 dy slipidemias. In addition, the anti-NO VX antibodies of the invention can be used to detect 
and isolate NOVX proteins and modulate NOVX activity. In yet a further aspect, the invention 
can be used in methods to influence appetite, absorption of nutrients and the disposition of 
metabolic substrates in both a positive and negative fashion. 

The invention further pertains to novel agents identified by the screening assays 

20 described herein and uses thereof foT treatments as described, supra. 

Screening Assays 

The invention provides a method (also referred to herein as a "screening assay") for 
identifying modulators, /. e., candidate or test compounds or agents (e.g. , peptides, 

25 peptidomimetics, small molecules or other drugs) that bind to NOVX proteins or have a 

stimulatory or inhibitory effect on, e.g., NOVX protein expression or NOVX protein activity. 
The invention also includes compounds identified in the screening assays described herein. 

In one embodiment, the invention provides assays for screening candidate or test 
compounds which bind to or modulate the activity of the membrane-bound form of an NOVX 

30 protein or polypeptide or biologically-active portion thereof. The test compounds of the 
invention can be obtained using any of the numerous approaches in combinatorial library 
methods known in the art, including: biological libraries; spatially addressable parallel solid 
phase or solution phase libraries; synthetic library methods requiring deconvolution; the 
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"one-bead one-compound" library method; and synthetic library methods using affinity 
chromatography selection. The biological library approach is limited to peptide libraries, 
while the other four approaches are applicable to peptide, non-peptide oligomer or small 
molecule libraries of compounds. See, e.g., Lam, 1997. Anticancer Drug Design 12: 145. 
5 A "small molecule" as used herein, is meant to refer to a composition that has a 

molecular weight of less than about 5 kD and most preferably less than about 4 kD. Small 
molecules can be, e.g., nucleic acids, peptides, polypeptides, peptidomimetics, carbohydrates, 
lipids or other organic or inorganic molecules. Libraries of chemical and/or biological 
mixtures, such as fungal, bacterial, or algal extracts, are known in the art and can be screened 

10 with any of the assays of the invention. 

Examples of methods for the synthesis of molecular libraries can be found in the art, 
for example in: DeWitt, et al> 1993. Proc. Natl Acad. Set USA. 90: 6909; Erb, et al, 1994. 
Proc. Natl. Acad Sci. U.S.A. 91: 1 1422; Zuckermann, et al.> 1994. J. Med. Chem. 37: 2678; 
Cho, etal, 1993. Science26l: 1303; Carrell, et al 9 1994. Angew. Chem. Int. Ed. Engl 33: 

15 2059; Carell, et al, 1994. Angew. Chem. Int. Ed. Engl. 33: 2061; and Gallop, et al 9 1994. / 
Med. Chem. 37: 1233. 

Libraries of compounds tnay be presented in solution (e.g., Hougjiten, 1992. 
Biotechniques 1 3: 412-421), or on beads (Lam, 1991 . Nature 354: 82-84), on chips (Fodor, 
1993. Nature 364: 555-556), bacteria (Ladner, U.S. Patent No. 5,223,409), spores (Ladner, 

20 U.S. Patent 5,233,409), plasmids (Cull, et al, 1992. Proc. Natl. Acad. Sci. USA 89: 

1865-1869) or on phage (Scott and Smith, 1990. Science 249: 386-390; Devlin, 1990. Science 
249: 404-406; Cwirla, etal 9 1990. Proc. Natl Acad. Sci USA. 87: 6378-6382; Felici, 1991. 
J. MoL Biol. 222: 301-310; Ladner, U.S. Patent No. 5,233,409.). 

In one embodiment, an assay is a cell-based assay in which a cell which expresses a 

25 membrane-bound form of NOVX protein, or a biologically-active portion thereof, on the cell 
surface is contacted with a test compound and the ability of the test compound to bind to an 
NOVX protein determined. The cell, for example, can of mammalian origin or a yeast cell. 
Determining the ability of the test compound to bind to the NOVX protein can be 
accomplished, for example, by coupling the test compound with a radioisotope or enzymatic 

30 label such that binding of the test compound to the NOVX protein or biologically-active 
portion thereof can be determined by detecting the labeled compound in a complex. For 
example, test compounds can be labeled with 125 1, 35 S, 14 C, or 3 H, either directly or indirectly, 
and the radioisotope detected by direct counting of radioemission or by scintillation counting. 
Alternatively, test compounds can be enzymatically-labeled with, for example, horseradish 
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peroxidase, alkaline phosphatase, or luciferase, and the enzymatic label detected by 
determination of conversion of an appropriate substrate to product. In one embodiment, the 
assay comprises contacting a cell which expresses a membrane-bound form of NOVX protein, 
or a biologically-active portion thereof, on the cell surface with a known compound which 
5 binds NOVX to form an assay mixture, contacting the assay mixture with a test compound, 
and determining the ability of the test compound to interact with an NOVX protein, wherein 
determining the ability of the test compound to interact with an NOVX protein comprises 
determining the ability of the test compound to preferentially bind to NOVX protein or a 
biologically-active portion thereof as compared to the known compound. 

10 In another embodiment, an assay is a cell-based assay comprising contacting a cell 

expressing a membrane-bound form of NOVX protein, or a biologically-active portion thereof, 
on the cell surface with a test compound and determining the ability of the test compound to 
modulate (e.g., stimulate or inhibit) the activity of the NOVX protein or biologically-active 
portion thereof. Determining the ability of the test compound to modulate the activity of 

1 5 NOVX or a biologically-active portion thereof can be accomplished, for example, by 
determining the ability of the NOVX protein to bind to or interact with an NOVX target 
molecule. As used herein, a "target molecule" is a molecule with which an NOVX protein 
binds or interacts in nature, for example, a molecule on the surface of a cell which expresses 
an NOVX interacting protein, a molecule on the surface of a second cell, a molecule in the 

20 extracellular milieu, a molecule associated with the internal surface of a cell membrane or a 
cytoplasmic molecule. An NOVX target molecule can be a non-NOVX molecule or an 
NOVX protein or polypeptide of the invention. In one embodiment, an NOVX target 
molecule is a component of a signal transduction pathway that facilitates transduction of an 
extracellular signal (e.g. a signal generated by binding of a compound to a membrane-bound 

25 NOVX molecule) through the cell membrane and into the cell. The target, for example, can be 
a second intercellular protein that has catalytic activity or a protein that facilitates the 
association of downstream signaling molecules with NOVX. 

Determining the ability of the NOVX protein to bind to or interact with an NOVX 
target molecule can be accomplished by one of the methods described above for determining 

30 direct binding. In one embodiment, determining the ability of the NOVX protein to bind to or 
interact with an NOVX target molecule can be accomplished by determining the activity of the 
target molecule. For example, the activity of the target molecule can be determined by 
detecting induction of a cellular second messenger of the target (i.e. intracellular Ca 2+ , 
diacylglycerol, IP3, etc.), detecting catalytic/enzymatic activity of the target an appropriate 
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substrate, detecting the induction of a reporter gene (comprising an NOVX-responsive 
regulatory element operatively linked to a nucleic acid encoding a detectable marker, e.g., 
luciferase), or detecting a cellular response, for example, cell survival, cellular differentiation, 
or cell proliferation. 

5 In yet another embodiment, an assay of the invention is a cell-free assay comprising 

contacting an NOVX protein or biologically-active portion (hereof with a test compound and 
determining the ability of the test compound to bind to the NOVX protein or biologically- 
active portion thereof. Binding of the test compound to the NOVX protein can be determined 
either directly or indirectly as described above. In one such embodiment, the assay comprises 

1 0 contacting the NOVX protein or biologically-active portion thereof with a known compound 
which binds NOVX to form an assay mixture, contacting the assay mixture with a test 
compound, and determining the ability of the test compound to interact with an NOVX 
protein, wherein determining the ability of the test compound to interact with an NOVX 
protein comprises determining the ability of the test compound to preferentially bind to NOVX 

15 or biologically-active portion thereof as compared to the known compound. 

In still another embodiment, an assay is a cell-free assay comprising contacting NOVX 
protein or biologically-active portion thereof with a test compound and determining the ability 
of the test compound to modulate (e.g. stimulate or inhibit) the activity of the NOVX protein 
or biologically-active portion thereof. Determining the ability of the test compound to 

20 modulate the activity of NOVX can be accomplished, for example, by determining the ability 
of the NOVX protein to bind to an NOVX target molecule by one of the methods described 
above for detennining direct binding. In an alternative embodiment, determining the ability of 
the test compound to modulate the activity of NOVX protein can be accomplished by 
determining the ability of the NOVX protein further modulate an NOVX target molecule. For 

25 example, the catalytic/en2ymatic activity of the target molecule on an appropriate substrate 
can be determined as described, supra. 

In yet another embodiment, the cell-free assay comprises contacting the NOVX protein 
or biologically-active portion thereof with a known compound which binds NOVX protein to 
form an assay mixture, contacting the assay mixture with a test compound, and determining 

30 the ability of the test compound to interact with an NOVX protein, wherein determining the 
ability of the test compound to interact with an NOVX protein comprises detennining the 
ability of the NOVX protein to preferentially bind to or modulate the activity of an NOVX 
target molecule. 
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The cell-free assays of the invention are amenable to use of both the soluble form or 
the membrane-hound form of NOVX protein. In the case of cell-free assays comprising the 
membrane-bound form of NOVX protein, it may be desirable to utilize a solubilizing agent 
such that the membrane-bound form of NOVX protein is maintained in solution. Examples of 
5 such solubilizing agents include non-ionic detergents such as n-octylglucoside, 
n-dodecylglucoside, n-dodecylmaltoside, octanoyl-N-methylglucamide, 
decanoyl-N-methylglucamide, Triton® X-100, Triton® X-l 14, Thesit® 
Isotridecypoly(ethylene glycol ether) n , N-dodecyl-N,N-dimethyl-3-ammonio-l -propane 
sulfonate, 3-(3-cholamidopropyl) dimethylamminiol-l-propane sulfonate (CHAPS), or 
. 10 3 -(3-cholamidopropyI)dimethylainininiol-2-hydroxy-l -propane sulfonate (CHAPSO). 

In more than one embodiment of the above assay methods of the invention, it may be 
desirable to immobilize either NOVX protein or its target molecule to facilitate separation of 
complexed from uncomplexed forms of one or both of the proteins, as well as to accommodate 
automation of the assay. Binding of a test compound to NOVX protein, or interaction of 
1 5 NOVX protein with a target molecule in the presence and absence of a candidate compound, 
can be accomplished in any vessel suitable for containing the reactants. Examples of such 
vessels include microtiter plates, test tubes, and micro-centrifuge tubes. In one embodiment, a 
fusion protein can be provided that adds a domain that allows one or both of the proteins to be 
bound to a matrix. For example, GST-NO VX fusion proteins or GST-target fusion proteins 
20 can be adsorbed onto glutathione sepharose beads (Sigma Chemical, St. Louis, MO) or 

glutathione derivatized microtiter plates, that are then combined with the test compound or the 
test compound and either the non-adsorbed target protein or NOVX protein, and the mixture is 
incubated under conditions conducive to complex formation (e.g., at physiological conditions 
for salt and pH). Following incubation, the beads or microtiter plate wells are washed to 
25 remove any unbound components, the matrix immobilized in the case of beads, complex 

determined either directly or indirectly, for example, as described, supra. Alternatively, the 
complexes can be dissociated from the matrix, and the level of NOVX protein binding or 
activity determined using standard techniques. 

Other techniques for immobilizing proteins on matrices can also be used in the 
30 screening assays of the invention. For example, either the NOVX protein or its target 

molecule can be immobilized utilizing conjugation of biotin and streptavidin. Biotinylated 
NOVX protein or target molecules can be prepared from biotin-NHS 
(N-hydroxy-succinimide) using techniques well-known within the art (e.g., biotinylation kit, 
Pierce Chemicals, Rockford, 111.), and immobilized in the wells of streptavidin-coated 96 well 
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plates (Pierce Chemical). Alternatively, antibodies reactive with NO VX protein or target 
molecules, but which do not interfere with binding of the NO VX protein to its target molecule, 
can be derivatized to the wells of the plate, and unbound target or NOVX protein trapped in 
the wells by antibody conjugation. Methods for detecting such complexes, in addition to those 
5 described above for the GST-immobilized complexes, include immunodetection of complexes 
using antibodies reactive with the NOVX protein or target molecule, as well as enzyme-linked 
assays that rely on detecting an enzymatic activity associated with the NOVX protein or target 
molecule. 

In another embodiment, modulators of NOVX protein expression are identified in a 

10 method wherein a cell is contacted with a candidate compound and the expression of NOVX 
mRNA or protein in the cell is determined. The level of expression of NOVX mRNA or 
protein in the presence of the candidate compound is compared to the level of expression of 
NOVX mRNA or protein in the absence of the candidate compound. The candidate 
compound can then be identified as a modulator of NOVX mRNA or protein expression based 

1 5 upon this comparison. For example, when expression of NOVX mRNA or protein is greater 
(i.e., statistically significantly greater) in the presence of the candidate compound than in its 
absence, the candidate compound is identified as a stimulator of NOVX mRNA or protein 
expression. Alternatively, when expression of NOVX mRNA or protein is less (statistically 
significantly less) in the presence of the candidate compound than in its absence, the candidate 

20 compound is identified as an inhibitor of NOVX mRNA or protein expression. The level of 
NOVX mRNA or protein expression in the cells can be determined by methods described 
herein for detecting NOVX mRNA or protein. 

In yet another aspect of the invention, the NOVX proteins can be used as "bait 
proteins" in a two-hybrid assay or three hybrid assay (see, e.g., U.S. Patent No. 5,283,3 17; 

25 Zervos, et al y 1993. Cell 72: 223-232; Madura, et al, 1993. J. Biol Chem. 268: 12046-12054; 
Bartel, et al., 1993. Biotechniques 14: 920-924; Iwabuchi, et al, 1993. Oncogene 8: 
1693-1696; and Brent WO 94/10300), to identify other proteins that bind to or interact with 
NOVX ("NOVX-binding proteins" or "NOVX-bp") and modulate NOVX activity. Such 
NOVX-binding proteins are also likely to be involved in the propagation of signals by the 

30 NOVX proteins as, for example, upstream or downstream elements of the NOVX pathway. 

The two-hybrid system is based on the modular nature of most transcription factors, 
which consist of separable DNA-binding and activation domains. Briefly, the assay utilizes 
two different DNA constructs. In one construct, the gene that codes for NOVX is fused to a 
gene encoding the DNA binding domain of a known transcription factor (e.g. y GAL-4). In the 
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other construct, a DNA sequence, from a library of DNA sequences, that encodes an 
unidentified protein ("prey" or "sample") is fused to a gene that codes for the activation 
domain of the known transcription factor. If the "bait" and the "prey" proteins are able to 
interact, in vivo, forming an NOVX-dependent complex, the DNA-binding and activation 
5 domains of the transcription factor are brought into close proximity. This proximity allows 
transcription of a reporter gene (e.g., LacZ) that is operably linked to a transcriptional 
regulatory site responsive to the transcription factor. Expression of the reporter gene can be 
detected and cell colonies containing the functional transcription factor can be isolated and 
used to obtain the cloned gene that encodes the protein which interacts with NOVX. 
10 The invention further pertains to novel agents identified by the aforementioned 

screening assays and uses thereof for treatments as described herein. 

Detection Assays 

Portions or fragments of the cDNA sequences identified herein (and the corresponding 
complete gene sequences) can be used in numerous ways as polynucleotide reagents. By way 
15 of example, and not of limitation, these sequences can be used to: (z) map their respective 
genes on a chromosome; and,, thus, locate gene regions associated with genetic disease; (ii) 
identify an individual from a minute biological sample (tissue typing); and Qii) aid in forensic 
identification of a biological sample. Some of these applications are described in the 
subsections, below. 

20 

Chromosome Mapping 

Once the sequence (or a portion of the sequence) of a gene has been isolated, this 
sequence can be used to map the location of the gene on a chromosome. This process is called 
chromosome mapping. Accordingly, portions or fragments of the NOVX sequences, SEQ ID 

25 NOS: 1, 3, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, and 26, or fragments or derivatives thereof, 
can be used to map the location of the NOVX genes, respectively, on a chromosome. The 
mapping of the NOVX sequences to chromosomes is an important first step in correlating 
these sequences with genes associated with disease. 

Briefly, NOVX genes can be mapped to chromosomes by preparing PCR primers 

30 (preferably 1 5-25 bp in length) from the NOVX sequences. Computer analysis of the NOVX, 
sequences can be used to rapidly select primers that do not span more than one exon in the 
genomic DNA, thus complicating the amplification process. These primers can then be used 
for PCR screening of somatic cell hybrids containing individual human chromosomes. Only 
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those hybrids containing the human gene corresponding to the NOVX sequences will yield an 
amplified fragment 

Somatic cell hybrids are prepared by fusing somatic cells from different mammals 
(e.g. y human and mouse cells). As hybrids of human and mouse cells grow and divide, they 
5 gradually lose human chromosomes in random order, but retain the mouse chromosomes. By 
using media in which mouse cells cannot grow, because they lack a particular enzyme, but in 
which human cells can, the one human chromosome that contains the gene encoding the 
needed enzyme will be retained. By using various media, panels of hybrid cell lines can be 
established. Each cell line in a panel contains either a single human chromosome or a small 
10 number of human chromosomes, and a full set of mouse chromosomes; allowing easy 

mapping of individual genes to specific human chromosomes. See, e.g. t D'Eustachio, et al. 9 
1983. Science 220: 919-924. Somatic cell hybrids containing only fragments of human 
chromosomes can also be produced by using human chromosomes with translocations and 
deletions. 

1 5 PCR mapping of somatic cell hybrids is a rapid procedure for assigning a particular 

sequence to a particular chromosome. Three or more sequences can be assigned per day using 
a single thermal cycler. Using the NOVX sequences to design oligonucleotide primers, sub- 
localization can be achieved with panels of fragments from specific chromosomes. 
Fluorescence in situ hybridization (FISH) of a DNA sequence to a metaphase 

20 chromosomal spread can further be used to provide a precise chromosomal location in one 
step. Chromosome spreads can be made using cells whose division has been blocked in 
metaphase by a chemical like colcemid that disrupts the mitotic spindle. The chromosomes 
can be treated briefly with trypsin, and then stained with Giemsa. A pattern of light and dark 
bands develops on each chromosome, so that the chromosomes can be identified individually. 

25 The FISH technique can be used with a DNA sequence as short as 500 or 600 bases. 

However, clones larger than 1,000 bases have a higher likelihood of binding to a unique 
chromosomal location with sufficient signal intensity for simple detection. Preferably 1,000 
bases, and more preferably 2,000 bases, will suffice to get good results at a reasonable amount 
of time. For a review of this technique, see, Venna, et ah, Human CHROMOSOMES : A 

30 . MANUAL OF BASIC Techniques (Pergamon Press, New York 1988). 

Reagents for chromosome mapping can be used individually to mark a single 
chromosome or a single site on that chromosome, or panels of reagents can be used for 
marking multiple sites and/or multiple chromosomes. Reagents corresponding to noncoding 
regions of the genes actually are preferred for mapping purposes. Coding sequences are more 



181 



WO 02/26826 



PCT/US01/42336 



likely to be conserved within gene families, thus increasing the chance of cross hybridizations 
during chromosomal mapping. 

Once a sequence has been mapped to a precise chromosomal location, the physical 
position of the sequence on the chromosome can be correlated with genetic map data. Such 
5 data are found, e.g. t in McKusick, MENDELIAN INHERITANCE EST Man, available on-line 

through Johns Hopkins University Welch Medical Library). The relationship between genes 
and disease, mapped to the same chromosomal region, can then be identified through linkage 
analysis (co-inheritance of physically adjacent genes), described in, e.g., Egeland, et al> 1987. 
Nature, 325: 783-787. 

1 0 Moreover, differences in the DNA sequences between individuals affected and 

unaffected with a disease associated with the NOVX gene, can be determined If a mutation is 
observed in some or all of the affected individuals but not in any unaffected individuals, then 
the mutation is likely to be the causative agent of the particular disease. Comparison of 
affected and unaffected individuals generally involves first looking for structural alterations in 

15 the chromosomes, such as deletions or translocations that are visible from chromosome 
spreads or detectable using PCR based on that DNA sequence. Ultimately, complete 
sequencing of genes from several individuals can be performed to confirm the presence of a 
mutation and to distinguish mutations from polymorphisms. 

20 Tissue Typing 

The NOVX sequences of the invention can also be used to identify individuals from 
minute biological samples. In this technique, an individual's genomic DNA is digested with 
one or more restriction en2ymes, and probed on a Southern blot to yield unique bands for 
identification. The sequences of the invention are useful as additional DNA markers for RFLP 
25 (Restriction fragment length polymorphisms, 55 described in U.S. Patent No. 5,272,057). 

Furthermore, the sequences of the invention can be used to provide an alternative 
technique that determines the actual base-by-base DNA sequence of selected portions of an 
individual's genome. Thus, the NOVX sequences described herein can be used to prepare two 
PCR primers from the 5'- and 3 , -termini of the sequences. These primers can then be used to 
30 amplify an individual's DNA and subsequently sequence it. 

Panels of corresponding DNA sequences from individuals, prepared in this manner, 
can provide unique individual identifications, as each individual will have a unique set of such 
DNA sequences due to allelic differences. The sequences of the invention can be used to 
obtain such identification sequences from individuals and from tissue. The NOVX sequences 
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of the invention uniquely represent portions of the human genome. Allelic variation occurs to 
some degree in the coding regions of these sequences, and to a greater degree in the noncoding 
regions. It is estimated that allelic variation between individual humans occurs with a 
frequency of about once per each 500 bases. Much of the allelic variation is due to singfe 
5 nucleotide polymorphisms (SNPs), which include restriction fragment length polymorphisms 
(RFLPs). 

Each of the sequences described herein can, to some degree, be used as a standard 
against which DNA from an individual can be compared for identification purposes. Because 
greater numbers of polymorphisms occur in the noncoding regions, fewer sequences are 
10 necessary to differentiate individuals. The noncoding sequences can comfortably provide 

positive individual identification with a panel of perhaps 10 to 1,000 primers that each yield a 
noncoding amplified sequence of 100 bases. If predicted coding sequences, such as those in 
SEQ ID NOS:l, 3, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, and 26 are used, a more appropriate 
number of primers for positive individual identification would be 500-2,000. 

15 

Predictive Medicine 

The invention also pertains to the field of predictive medicine in which diagnostic 
assays, prognostic assays, pharmacogenomics, and monitoring clinical trials are used for 
prognostic (predictive) purposes to thereby treat an individual prophylactically. Accordingly, 

20 one aspect of the invention relates to diagnostic assays for determining NOVX protein and/or 
nucleic acid expression as well as NOVX activity, in the context of a biological sample (e.g., 
blood, serum, cells, tissue) to thereby determine whether an individual is afflicted with a 
disease or disorder, or is at risk of developing a disorder, associated with aberrant NOVX 
expression or activity. The disorders include metabolic disorders, diabetes, obesity, infectious 

25 disease, anorexia, cancer-associated cachexia, cancer, neurodegenerative disorders, 

Alzheimer's Disease, Parkinson's Disorder, immune disorders, and hematopoietic disorders, 
and the various dyslipidemias, metabolic disturbances associated with obesity, the metabolic 
syndrome X and wasting disorders associated with chronic diseases and various cancers. The 
invention also provides for prognostic (or predictive) assays for determining whether an 

30 individual is at risk of developing a disorder associated with NOVX protein, nucleic acid 
expression or activity. For example, mutations in an NOVX gene can be assayed in a 
biological sample. Such assays can be used for prognostic or predictive purpose to thereby 
prophylactically treat an individual prior to the onset of a disorder characterized by or 
associated with NOVX protein, nucleic acid expression, or biological activity. 
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Another aspect of the invention provides methods for detennining NOVX protein, 
nucleic acid expression or activity in an individual to thereby select appropriate therapeutic or 
prophylactic agents for that individual (referred to herein as "pharmacogenomics"). 
Pharmacogenoraics allows for the selection of agents (e.g., drugs) for therapeutic or 
5 prophylactic treatment of an individual based on the genotype of the individual (e.g 9 the 

genotype of the individual examined to determine the ability of the individual to respond to a 
particular agent.) 

Yet another aspect of the invention pertains to monitoring the influence of agents (e.g., 
drugs, compounds) on the expression or activity of NOVX in clinical trials. 
10 These and other agents are described in further detail in the following sections. 

Diagnostic Assays 

An exemplary method for detecting the presence or absence of NOVX in a biological 
sample involves obtaining a biological sample from a test subject and contacting the biological 

15 sample with a compound or an agent capable of detecting NOVX protein or nucleic acid (e.g., 
mRNA, genomic DNA) that encodes NOVX protein such that the presence of NOVX is 
detected in the biological sample. An agent for detecting NOVX mRNA or genomic DNA is a 
labeled nucleic acid probe capable of hybridizing to NOVX mRNA or genomic DNA. The 
nucleic acid probe can be, for example, a full-length NOVX nucleic acid, such as the nucleic 

20 acidofSEQIDNOS:l,3,4,6,8, 10, 12, 14, 16, 18, 20, 22, 24, and 26, or a portion thereof, 
such as an oligonucleotide of at least 1 5, 30, 50, 1 00, 250 ot 500 nucleotides in length and 
sufficient to specifically hybridize under stringent conditions to NOVX mRNA or genomic 
DNA. Other suitable probes for use in the diagnostic assays of the invention are described 
herein. 

25 An agent for detecting NOVX protein is an antibody capable of binding to NOVX 

protein, preferably an antibody with a detectable label. Antibodies can be polyclonal, or more 
preferably, monoclonal. An intact antibody, or a fragment thereof (e.g., Fab or F(ab ! )2) can be 
used. The term "labeled", with regard to the probe or antibody, is intended to encompass 
direct labeling of the probe or antibody by coupling (Le. , physically linking) a detectable 

30 substance to the probe or antibody, as well as indirect labeling of the probe or antibody by 
reactivity with another reagent that is directly labeled. Examples of indirect labeling include 
detection of a primary antibody using a fluorescently-labeled secondary antibody and 
end-labeling of a DNA probe with biotin such that it can be detected with fluorescently- 
labeled streptavidin. The term "biological sample" is intended to include tissues, cells and 
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biological fluids isolated from a subject as well as tissues, cells and fluids present within a 
subject. That is, the detection method of the invention can be used to detect NOVX mRNA, 
protein, or genomic DNA in a biological sample in vitro as well as in vivo. For example, in 
vitro techniques for detection of NOVX mRNA include Northern hybridizations and in situ 
5 hybridizations. In vitro techniques for detection of NOVX protein include enzyme linked 
immunosorbent assays (ELISAs), Western blots, immunoprecipitations, and 
immunofluorescence. In vitro techniques for detection of NOVX genomic DNA include 
Southern hybridizations. Furthermore, in vivo techniques for detection of NOVX protein 
include introducing into a subject a labeled anti-NOVX antibody. For example, the antibody 
10 can be labeled with a radioactive marker whose presence and location in a subject can be 
detected by standard imaging techniques. 

hi one embodiment, the biological sample contains protein molecules from the test 
subject. Alternatively, the biological sample can contain mRNA molecules from the test 
subject or genomic DNA molecules from the test subject A preferred biological sample is a 
1 5 peripheral blood leukocyte sample isolated by conventional means from a subject 

In another embodiment, the methods further involve obtaining a control biological 
sample from a control subject, contacting the control sample with a compound or agent 
capable of detecting NOVX protein, mRNA, or genomic DNA, such that the presence of 
NOVX protein, mRNA or genomic DNA is detected in the biological sample, and comparing 
20 the presence of NOVX protein, mRNA or genomic DNA in the control sample with the 
presence of NOVX protein, mRNA or genomic DNA in the test sample. 

The invention also encompasses kits for detecting the presence of NOVX in a 
biological sample. For example, the kit can comprise: a labeled compound or agent capable of 
detecting NOVX protein or mRNA in a biological sample; means for determining the amount 
25 of NOVX in the sample; and means for comparing the amount of NOVX in the sample with a 
standard. The compound or agent can be packaged in a suitable container. The kit can further 
comprise instructions for using the kit to detect NOVX protein or nucleic acid. 

Prognostic Assays 

30 The diagnostic methods described herein can furthermore be utilized to identify 

subjects having or at risk of developing a disease or disorder associated with aberrant NOVX 
expression or activity. For example, the assays described herein, such as the preceding 
diagnostic assays or the following assays, can be utilized to identify a subject having or at risk 
of developing a disorder associated with NOVX protein, nucleic acid expression or activity. 
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Alternatively, the prognostic assays can be utilized to identify a subject having or at risk for 
developing a disease or disorder. Thus, the invention provides a method for identifying a 
disease or disorder associated with aberrant NOVX expression or activity in which a test 
sample is obtained from a subject and NOVX protein or nucleic acid , mRNA, genomic 
5 DNA) is detected, wherein the presence of NOVX protein or nucleic acid is diagnostic for a 
subject having or at risk of developing a disease or disorder associated with aberrant NOVX 
expression or activity. As used herein, a "test sample" refers to a biological sample obtained 
from a subject of interest. For example, a test sample can be a biological fluid (e.g., serum), 
cell sample, or tissue. 

10 Furthermore, the prognostic assays described herein can be used to determine whether 

a subject can be administered an agent (e.g. 9 an agonist, antagonist, peptidomimetic, protein, 
peptide, nucleic acid, small molecule, or other drug candidate) to treat a disease or disorder 
associated with aberrant NOVX expression or activity. For example, such methods can be 
used to determine whether a subject can be effectively treated with an agent for a disorder. 

1 5 Thus, the invention provides methods for determining whether a subject can be effectively 
treated with an agent for a disorder associated with aberrant NOVX expression or activity in 
which a test sample is obtained and NOVX protein or nucleic acid is detected (e>g. 9 wherein 
the presence of NOVX protein or nucleic acid is diagnostic for a subject that can be 
administered the agent to treat a disorder associated with aberrant NOVX expression or 

20 activity). 

The methods of the invention can also be used to detect genetic lesions in an NOVX 
gpne, thereby determining if a subject with the lesioned gene is at risk for a disorder 
characterized by aberrant cell proliferation and/or differentiation. In various embodiments, the 
methods include detecting, in a sample of cells from the subject, the presence or absence of a 

25 genetic lesion characterized by at least one of an alteration affecting the integrity of a gene 
encoding an NOVX-protein, or the misexpression of the NOVX gene. For example, such 
genetic lesions can be detected by ascertaining the existence of at least one of: (*) a deletion of 
one or more nucleotides from an NOVX gene; (ii) an addition of one or more nucleotides to an 
NOVX gene; (tit) el substitution of one or more nucleotides of an NOVX gene, (zv) a 

30 chromosomal rearrangement of an NOVX gene; (v) an alteration in the level of a messenger 
RNA transcript of an NOVX gene, (vi) aberrant modification of an NOVX gene, such as of the 
methylation pattern of the genomic DNA, (v/z) the presence of a non-wild-type splicing pattern 
of a messenger RNA transcript of an NOVX gene, (viii) a non-wild-type level of an NOVX 
protein, (be) allelic loss of an NOVX gene, and (jc) inappropriate post-translational 
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modification of an NOVX protein. As described herein, there are a large number of assay 
techniques known in the art which can be used for detecting lesions in an NOVX gene. A 
preferred biological sample is a peripheral blood leukocyte sample isolated by conventional 
means from a subject However, any biological sample containing nucleated cells maybe 
5 used, including, for example, buccal mucosal cells. 

In certain embodiments, detection of the lesion involves the use of a probe/primer in a 
polymerase chain reaction (PCR) {see, e.g, U.S. Patent Nos. 4,683,195 and 4,683,202), such 
as anchor PCR or RACE PCR, or, alternatively, in a ligation chain reaction (LCR) (see, eg., 
Landegran, et al, 1988. Science 241 : 1077-1080; and Nakazawa, et al, 1994. Proc. Nail 

10 Acad. Sci. USA 91: 360-364), the latter of which can be particularly useful for detecting point 
mutations in the NOVX-gene (see, Abravaya, et al, 1995. Nucl Acids Res. 23: 675-682). 
This method can include the steps of collecting a sample of cells from a patient, isolating 
nucleic acid (e.g., genomic, mRNA or both) from the cells of the sample, contacting the 
nucleic acid sample with one or more primers that specifically hybridize to an NOVX gene 

1 5 under conditions such that hybridization and amplification of the NOVX gene (if present) 

occurs, and detecting the presence or absence of an amplification product, or detecting the size 
of the amplification product and comparing the length to a control sample. It is anticipated 
that PCR and/or LCR may be desirable to use as a preliminary amplification step in 
conjunction with any of the techniques used for detecting mutations described herein. 

20 Alternative amplification methods include: self sustained sequence replication (see, 

Guatelli, etal, 1990. Proc. Natl Acad. Set USA 87: 1874-1878), transcriptional amplification 
system (see, Kwoh, et al, 1989. Proc, Natl Acad. Sci. USA 86: 1 173-1 177); QP Replicase 
(see, Lizardi, et al, 1988. BioTechnology 6: 1 197), or any other nucleic acid amplification 
method, followed by the detection of the amplified molecules using techniques well known to 

25 those of skill in the art. These detection schemes are especially useful for the detection of 
nucleic acid molecules if such molecules are present in very low numbers. 

In an alternative embodiment, mutations in an NOVX gene from a sample cell can be 
identified by alterations in restriction enzyme cleavage patterns. For example, sample and 
control DNA is isolated, amplified (optionally), digested with one or more restriction 

30 endonucleases, and fragment length sizes are determined by gel electrophoresis and compared. 
Differences in fragment length sizes between sample and control DNA indicates mutations hi 
the sample DNA. Moreover, the use of sequence specific ribozymes (see, e.g f U.S. Patent 
No. 5,493,531) can be used to score for the presence of specific mutations by development or 
loss of a ribozyme cleavage site. 
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In other embodiments, genetic mutations in NOVX can be identified by hybridizing a 
sample and control nucleic acids, e.g. 9 DNA or RNA, to high-density arrays containing 
hundreds or thousands of oligonucleotides probes. See, e.g., Cronin, et al. 9 1996. Human 
Mutation 7: 244-255; Kozal, etal, 1996. Nat Med. 2: 753-759. For example, genetic 
5 mutations in NOVX can be identified in two dimensional arrays containing light-generated 
DNA probes as described in Cronin, et al. s supra. Briefly, a first hybridization array of probes 
can be used to scan through long stretches of DNA in a sample and control to identify base 
changes between the sequences by making linear arrays of sequential overlapping probes. 
This step allows the identification of point mutations. This is followed by a second 
10 hybridization array that allows the characterization of specific mutations by using smaller, 
specialized probe arrays complementary to all variants or mutations detected. Each mutation 
array is composed of parallel probe sets, one complementary to the wild-type gene and the 
other complementary to the mutant gene. 

In yet another embodiment, any of a variety of sequencing reactions known in the art 
1 5 can be used to directly sequence the NOVX gene and detect mutations by comparing the 
sequence of the sample NOVX with the corresponding wild-type (control) sequence. 
Examples of sequencing reactions include those based on techniques developed by Maxim and 
Gilbert, 1977. Proc. Natl Acad. Sci. USA 74: 560 or Sanger, 1977. Proc. Natl Acad. Scl USA 
74: 5463. It is also contemplated that any of a variety of automated sequencing procedures 
20 can be utilized when performing the diagnostic assays {see, e.g., Naeve, et al. 9 1995. 
Biotechniques 19: 448), including sequencing by mass spectrometry (see, eg., PCT 
International Publication No. WO 94/16101; Cohen, et al, 1996. Adv. Chromatography 36: 
127-162; and Griffin, etal., 1993. Appl Biochem. Biotechnol 38: 147-159). 

Other methods for detecting mutations in the NOVX gene include methods in which 
25 protection from cleavage agents is used to detect mismatched bases in RNA/RNA or 

RNA/DNA heteroduplexes. See, e.g., Myers, et al, 1985. Science 230: 1242. In general, the 
art technique of "mismatch cleavage" starts by providing heteroduplexes of formed by 
hybridizing (labeled) RNA or DNA containing the wild-type NOVX sequence with potentially 
mutant RNA or DNA obtained from a tissue sample. The double-stranded duplexes are 
30 treated with an agent that cleaves single-stranded regions of the duplex such as which will 
exist due to basepair mismatches between the control and sample strands. For instance, 
RNA/DNA duplexes can be treated with RNase and DNA/DNA hybrids treated with Si 
nuclease to enzymatically digesting the mismatched regions. In other embodiments, either 
DNA/DNA or RNA/DNA duplexes can be treated with hydroxylamine or osmium tetroxide 
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and with piperidine in order to digest mismatched regions. After digestion of the mismatched 
regions, the resulting material is then separated by size on denaturing polyacrylamide gels to 
determine the site of mutation. See, e.g, Cotton, et al t 1988. Proc. Natl Acad. Sci. USA 85: 
4397; Saleeba, et al t 1992. Methods Enzymol 217: 286-295, In an embodiment, the control 
5 DNA or RNA can be labeled for detection. 

In still another embodiment, the mismatch cleavage reaction employs one or more 
proteins that recognize mismatched base pairs in double-stranded DNA (so called M DNA 
mismatch repair" enzymes) in defined systems for detecting and mapping point mutations in 
NOVX cDNAs obtained from samples of cells. For example, the mutY enzyme of E. coli 

10 cleaves A at G/A mismatches and the thymidine DNA glycosylase from HeLa cells cleaves T 
at G/T mismatches. See t e.g, Hsu, etal, 1994. Carcinogenesis 15: 1657-1662. According to 
an exemplary embodiment, a probe based on an NOVX sequence, e.g., a wild-type NOVX 
sequence, is hybridized to a cDNA or other DNA product from a test cell(s). The duplex is 
treated with a DNA mismatch repair enzyme, and the cleavage products, if any, can be 

15 detected from electrophoresis protocols or the like. See, e.g., U.S. Patent No. 5,459,039. 

In other embodiments, alterations in electrophoretic mobility will be used to identify 
mutations in NOVX genes. For example, single strand conformation polymorphism (SSCP) 
may be used to detect differences in electrophoretic mobility between mutant and wild type 
nucleic acids. See, e.g., Orita, et al. 9 1989. Proa Nail. Acad. Sci. USA: 86: 2766; Cotton, 

20 1993. Mutat Res. 285: 125-144; Hayashi, 1992. Genet. Anal. Tech. Appl 9: 73-79. 

Single-stranded DNA fragments of sample and control NOVX nucleic acids will be denatured 
and allowed to renature. The secondary structure of single-stranded nucleic acids varies 
according to sequence, the resulting alteration in electrophoretic mobility enables the detection 
of even a single base change. The DNA fragments may be labeled or detected with labeled 

25 probes. The sensitivity of the assay may be enhanced by using RNA (rather than DNA), in 
which the secondary structure is more sensitive to a change in sequence. In one embodiment, 
the subject method utilizes heteroduplex analysis to separate double stranded heteroduplex 
molecules on the basis of changes in electrophoretic mobility. See, e.g., Keen, et al, 1991. 
Trends Genet. 7: 5. 

30 In yet another embodiment, the movement of mutant or. wild-type fragments in 

polyacrylamide gels containing a gradient of denaturant is assayed using denaturing gradient 
gel electrophoresis (DGGE). See, e.g., Myers, et al, 1985. Nature 313: 495. When DGGE is 
used as the method of analysis, DNA will be modified to insure that it does not completely 
denature, for example by adding a GC clamp of approximately 40 bp of high-melting GC-rich 
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DNA by PCR. In a further embodiment, a temperature gradient is used in place of a 
denaturing gradient to identify differences in the mobility of control and sample DNA. See, 
e.g., Rosenbaum andReissner, 1987. Biophys. Chem. 265: 12753. 

Examples of other techniques for detecting point mutations include, but are not limited 
5 to, selective oligonucleotide hybridization, selective amplification, or selective primer 
extension. For example, oligonucleotide primers may be prepared in which the known 
mutation is placed centrally and then hybridized to target DNA under conditions that permit 
hybridization only if a perfect match is found. See, e.g., Saiki, et aL, 1986. Nature 324: 163; 
Saiki, et a/., 1989. Proc. Natl Acad. Sci. USA 86: 6230. Such allele specific oligonucleotides 
10 are hybridized to PCR amplified target DNA or a number of different mutations when the 

oligonucleotides are attached to the hybridizing membrane and hybridized with labeled target 
DNA. 

Alternatively, allele specific amplification technology that depends on selective PCR 
amplification may be used in conjunction with the instant invention. Oligonucleotides used as 

1 5 primers for specific amplification may carry the mutation of interest in the center of the 

molecule (so that amplification depends on differential hybridization; see, e.g, Gibbs, et al> 
1989. NucL Acids Res. 17: 2437-2448) or at the extreme 3'4erminus of one primer where, 
under appropriate conditions, mismatch can prevent, or reduce polymerase extension (see, e.g., 
Prossner, 1993. Tibteck 11: 238). In addition it may be desirable to introduce a novel 

20 restriction site in the region of the mutation to create cleavage-based detection. See, e.g., 
Gasparini, et at, 1992. Mol Cell Probes 6:1. It is anticipated that in certain embodiments 
amplification may also be performed using Taq ligase for amplification. See, e.g., Barany, 
1991. Proc. Natl Acad. Sci USA 88: 189. In such cases, ligation will occur only if there is a 
perfect match at the 3 '-terminus of the 5' sequence, making it possible to detect the presence of 

25 a known mutation at a specific site by looking for the presence or absence of amplification. 
The methods described herein may be performed, for example, by utilizing 
pre-packaged diagnostic kits comprising at least one probe nucleic acid or antibody reagent 
described herein, which may be conveniently used, e.g. 9 in clinical settings to diagnose 
patients exhibiting symptoms or family history of a disease or illness involving an NOVX 

30 gene. 

Furthermore, any cell type or tissue, preferably peripheral blood leukocytes, in which 
NOVX is expressed may be utilized in the prognostic assays described herein. However, any 
biological sample containing nucleated cells may be used, including, for example, buccal 
mucosal cells. 
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Pharmacogenomics 

Agents, or modulators that have a stimulatory or inhibitory effect on NOVX activity 
(e.g., NOVX gene expression), as identified by a screening assay described herein can be 
5 administered to individuals to treat (prophylactically or therapeutically) disorders (The 

disorders include metabolic disorders, diabetes, obesity, infectious disease, anorexia, cancer- 
associated cachexia, cancer, neurodegenerative disorders, Alzheimer's Disease, Parkinson's 
Disorder, immune disorders, and hematopoietic disorders, and the various dyslipidemias, 
metabolic disturbances associated with obesity, the metabolic syndrome X and wasting 

10 disorders associated with chronic diseases and various cancers.) In conjunction with such 
treatment, the pharmacogenomics (i.e., the study of the relationship between an individual r s 
genotype and that individual's response to a foreign compound or drug) of the individual may 
be considered. Differences in metabolism of therapeutics can lead to severe toxicity or 
therapeutic failure by altering the relation between dose and blood concentration of the 

15 pharmacologically active drug. Thus, the pharmacogenomics of the individual permits the 
selection of effective agents (e.g., drugs) for prophylactic or therapeutic treatments based on a 
consideration of the individual's genotype. Such pharmacogenomics can further be used to 
determine appropriate dosages and therapeutic regimens. Accordingly, the activity of NOVX 
protein, expression of NOVX nucleic acid, or mutation content of NOVX genes in an 

20 individual can be determined to thereby select appropriate agent(s) for therapeutic or 
prophylactic treatment of the individual. 

Pharmacogenomics deals with clinically significant hereditary variations in the * 
response to drugs due to altered drug disposition and abnormal action in affected persons. See 
e.g. 9 Eichelbaum, 1996. Clin. Exp. Pharmacol Physiol, 23: 983-985; Linder, 1997. Clin. 

IS Chem. 9 43: 254-266. In general, two types of pharmacogenetic conditions can be 

differentiated. Genetic conditions transmitted as a single factor altering the way drugs act on 

the body (altered drug action) or genetic conditions transmitted as single factors altering the * 

way the body acts on drugs (altered drug metabolism). These pharmacogenetic conditions can 

occur either as rare defects or as polymorphisms. For example, glucose-6-phosphate 

30 dehydrogenase (G6PD) deficiency is a common inherited en2ymopathy in which the main 
clinical complication is hemolysis after ingestion of oxidant drugs (anti-malarials, 
sulfonamides, analgesics, nitrofirrans) and consumption of fava beans. 

As an illustrative embodiment, the activity of drug metabolizing enzymes is a major 
determinant of both the intensity and duration of drug action. The discovery of genetic 
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polymorphisms of drug metabolizing enzymes (e.g., N-acetyltransferase 2 (NAT 2) and 
cytochrome P450 enzymes CYP2D6 and CYP2C19) has provided an explanation as to why 
some patients do not obtain the expected drug effects or show exaggerated drug response and 
serious toxicity after taking the standard and safe dose of a drug. These polymorphisms are 

, 5 expressed in two phenotypes in the population, the extensive metabolizer (EM) and poor 
metabolizer (PM). The prevalence ofPM is different among different populations. For 
example, the gene coding for CYP2D6 is highly polymorphic and several mutations have been 
identified in PM, which all lead to the absence of functional CYP2D6. Poor metabolizers of 
CYP2D6 and CYP2C19 quite frequently experience exaggerated drug response and side 

10 effects when they receive standard doses. If a metabolite is the active therapeutic moiety, PM 
show no therapeutic response, as demonstrated for the analgesic effect of codeine mediated by 
its CYP2D6-formed metabolite morphine. At the other extreme are the so called ultra-rapid 
metabolizers who do not respond to standard doses. Recently, the molecular basis of 
ultra-rapid metabolism has been identified to be due to CYP2D6 gene amplification. 

15 Thus, the activity of NOVX protein, expression of NOVX nucleic acid, or mutation 

content of NOVX genes in an individual can be determined to thereby select appropriate 
agent(s) for therapeutic or prophylactic treatment of the individual. In addition, 
pharmacogenetic studies can be used to apply genotyping of polymorphic alleles encoding 
drug-metabolizing enzymes to the identification of an individual's drug responsiveness 

20 phenotype. This knowledge, when applied to dosing or drug selection, can avoid adverse 

reactions or therapeutic failure and thus enhance therapeutic or prophylactic efficiency when 
treating a subject with an NOVX modulator, such as a modulator identified by one of the 
exemplary screening assays described herein. 

25 Monitoring of Effects During Clinical Trials 

Monitoring the influence of agents (e,g. , drugs, compounds) on the expression or 
activity of NOVX (e.g. , the ability to modulate aberrant cell proliferation and/or 
differentiation) can be applied not only in basic drug screening, but also in clinical trials. For 
example, the effectiveness of an agent determined by a screening assay as described herein to 
30 increase NOVX gene expression, protein levels, or upregulate NOVX activity, can be 

monitored in clinical trails of subjects exhibiting decreased NOVX gene expression, protein 
levels, or downregulated NOVX activity. Alternatively, the effectiveness of an agent 
determined by a screening assay to decrease NOVX gene expression, protein levels, or 
downregulate NOVX activity, can be monitored in clinical trails of subjects exhibiting 
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increased NOVX gene expression, protein levels, or upregulated NOVX activity. In such 
clinical trials, the expression or activity of NOVX and, preferably, other genes that have been 
implicated in, for example, a cellular proliferation or immune disorder can be used as a "read 
out" or markers of the immune responsiveness of a particular cell. 
5 By way of example, and not of limitation, genes, including NOVX, that are modulated 

in cells by treatment with an agent (e.g., compound, drug or small molecule) that modulates 
NOVX activity (e.g., identified in a screening assay as described herein) can be identified. 
Thus, to study the effect of agents on cellular proliferation disorders, for example, in a clinical 
trial, cells can be isolated and RNA prepared and analyzed for the levels of expression of 

10 NOVX and other genes implicated in the disorder. The levels of gene expression a gene 
expression pattern) can be quantified by Northern blot analysis or RT-PCR, as described 
herein, or alternatively by measuring the amount of protein produced, by one of the methods 
as described herein, or by measuring the levels of activity of NOVX or other genes. In this 
manner, the gene expression pattern can serve as a marker, indicative of the physiological 

15 response of the cells to the agent. Accordingly, this response state may be determined before, 
and at various points during, treatment of the individual with the agent. 

In one embodiment, the invention provides a method for monitoring the effectiveness 
of treatment of a subject with an agent (e.g., an agonist, antagonist, protein, peptide, 
peptidomimetic, nucleic acid, small molecule, or other drug candidate identified by the 

20 screening assays described herein) comprising the steps of (i) obtaining a pre-administration 
sample from a subject prior to administration of the agent; («) detecting the level of expression 
of an NOVX protein, mRNA, or genomic DNA in the preadministration sample; (Hi) obtaining 
one or more post-administration samples from the subject; (iv) detecting the level of 
expression or activity of the NOVX protein, mRNA, or genomic DNA in the 

25 post-administration samples; (v) comparing the level of expression or activity of the NOVX 
protein, mRNA, or genomic DNA in the pre-administration sample with the NOVX protein, 
mRNA, or genomic DNA in the post administration sample or samples; and (yi) altering the 
administration of the agent to the subject accordingly. For example, increased administration 
of the agent may be desirable to increase the expression or activity of NOVX to higher levels 

30 than detected, i.e., to increase the effectiveness of the agent Alternatively, decreased 

administration of the agent may be desirable to decrease expression or activity of NOVX to 
lower levels than detected, z.e., to decrease the effectiveness of the agent. 
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Methods of Treatment 

The invention provides for both prophylactic and therapeutic methods of treating a 
subject at risk of (or susceptible to) a disorder or having a disorder associated with aberrant 
NOVX expression or activity. The disorders include cardiomyopathy, atherosclerosis, 
5 hypertension, congenital heart defects, aortic stenosis, atrial septal defect (ASD), 

atrioventricular (A-V) canal defect, ductus arteriosus, pulmonary stenosis, subaortic stenosis, 
ventricular septal defect (VSD), valve diseases, tuberous sclerosis, scleroderma, obesity, 
transplantation, adrenoleukodystrophy, congenital adrenal hyperplasia, prostate cancer, 
neoplasm; adenocarcinoma, lymphoma, uterus cancer, fertility, hemophilia, hypercoagulation,. 
1 0 idiopathic thrombocytopenic purpura, immunodeficiencies, graft versus host disease, AIDS, 
bronchial asthma, Crohn's disease; multiple sclerosis, treatment of Albright Hereditary 
Ostoeodystrophy, and other diseases, disorders and conditions of the like. 

These methods of treatment will be discussed more fully, below. 

1 5 Disease and Disorders 

Diseases and disorders that are characterized by increased (relative to a subject not 
suffering from the disease or disorder) levels or biological activity may be treated with 
Therapeutics that antagonize (ia, reduce or inhibit) activity. Therapeutics that antagonize 
activity may be administered in a therapeutic or prophylactic manner. Therapeutics that may 

20 be utilized include, but are not limited to: (/) an aforementioned peptide, or analogs, 

derivatives, fragments or homologs thereof; (w) antibodies to an aforementioned peptide; (iii) 
nucleic acids encoding an aforementioned peptide; (iv) administration of antisense nucleic acid 
and nucleic acids that are "dysfunctional" (i.e., due to a heterologous insertion within the 
coding sequences of coding sequences to an aforementioned peptide) that are utilized to 

25 "knockout" endogenous function of an aforementioned peptide by homologous recombination 
(see, e.g., Capecchi, 1989. Science 244: 1288-1292); or (v) modulators ( i.e. 9 inhibitors, 
agonists and antagonists, including additional peptide mimetic of the invention or antibodies 
specific to a peptide of the invention) that alter the interaction between an aforementioned 
peptide and its binding partner. 

30 Diseases and disorders that are characterized by decreased (relative to a subject not 

suffering from the disease or disorder) levels or biological activity maybe treated with 
Therapeutics that increase (/.e., are agonists to) activity. Therapeutics that upregulate activity 
may be administered in a therapeutic or prophylactic manner. Therapeutics that may be 
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utilized include, but are not limited to, an aforementioned peptide, or analogs, derivatives, 
fragments or homologs thereof; or an agonist that increases bioavailability. 

Increased or decreased levels can be. readily detected by quantifying peptide and/or 
RNA, by obtaining a patient tissue sample {e.g., from biopsy tissue) and assaying it in vitro for 
5 RNA or peptide levels, structure and/or activity of the expressed peptides (or mRNAs of an 
aforementioned peptide). Methods that are well-known within the art include, but are not 
limited to, immunoassays (e.g., by Western blot analysis, immunoprecipitation followed by 
sodium dodecyl sulfate (SDS) polyacrylamide gel electrophoresis, immunocytochemistry, etc.) 
and/or hybridization assays to detect expression of mRNAs (e.g t Northern assays, dot blots, in 
1 0 situ hybridization, and the like). 

Prophylactic Methods 

In one aspect, the invention provides a method for preventing, in a subject, a disease or 
condition associated with an aberrant NO VX expression or activity, by administering to the 

1 5 subject an agent that modulates NOVX expression or at least one NOVX activity. Subjects at 
risk for a disease that is caused or contributed to by aberrant NOVX expression or activity can 
be identified by, for example, any or a combination of diagnostic or prognostic assays as 
described herein. Administration of a prophylactic agent can occur prior to the manifestation 
of symptoms characteristic of the NOVX aberrancy, such that a disease or disorder is 

20 prevented or, alternatively, delayed in its progression. Depending upon the type of NOVX 
aberrancy, for example, an NOVX agonist or NOVX antagonist agent can be used for treating 
the subject. The appropriate agent can be determined based on screening assays described 
herein. The prophylactic methods of the invention are further discussed in the following 
subsections. 

25 

Therapeutic Methods 

Another aspect of the invention pertains to methods of modulating NOVX expression 
or activity for therapeutic purposes. The modulatory method of the invention involves 
contacting a cell with an agent that modulates one or more of the activities of NOVX protein 
30 activity associated with the cell. An agent that modulates NOVX protein activity can be an 
agent as described herein, such as a nucleic acid or a protein, a naturally-occurring cognate 
ligand of an NOVX protein, a peptide, an NOVX peptidomimetic, or other small molecule. In 
one embodiment, the agent stimulates one or more NOVX protein activity. Examples of such 
stimulatory agents include active NOVX protein and a nucleic acid molecule encoding NOVX 
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that has been introduced into the cell. In another embodiment, the agent inhibits one or more 
NOVX protein activity. Examples of such inhibitory agents include antisense NOVX nucleic 
acid molecules and anti-NOVX antibodies. These modulatory methods can be performed in 
vitro (e.g, by culturing the cell with the agent) or, alternatively, in vivo (e.g., by administering 
the agent to a subject). As such, the invention provides methods of treating an individual 
afflicted with a disease or disorder characterized by aberrant expression or activity of an 
NOVX protein or nucleic acid molecule. In one embodiment, the method involves 
administering an agent (e.g, an agent identified by a screening assay described herein), or 
combination of agents that modulates (e.g., up-regulates or down-regulates) NOVX expression 
or activity. In another embodiment, the method involves administering an NOVX protein or 
nucleic acid molecule as therapy to compensate for reduced or aberrant NOVX expression or 
activity. 

Stimulation of NOVX activity is desirable in situations in which NOVX is abnormally 
downregulated and/or in which increased NOVX activity is likely to have a beneficial effect. 
One example of such a situation is where a subject has a disorder characterized by aberrant 
cell proliferation and/or differentiation (e.g., cancer or immune associated disorders). Another 
example of such a situation is where the subject has a gestational disease (e.g., preclampsia). 

Determination of the Biological Effect of the Therapeutic 

In various embodiments of the invention, suitable in vitro or in vivo assays are 
20 performed to determine the effect of a specific Therapeutic and whether its administration is 
indicated for treatment of the affected tissue. 

In various specific embodiments, in vitro assays may be performed with representative 
cells of the type(s) involved in the patient's disorder, to determine if a given Therapeutic exerts 
the desired effect upon the cell type(s). Compounds for use in therapy may be tested in 
25 suitable animal model systems including, but not limited to rats, mice, chicken, cows, 
monkeys, rabbits, and the like, prior to testing in human subjects. Similarly, for in vivo 
testing, any of the animal model system known in the art may be used prior to administration 
to human subjects. 

Prophylactic and Therapeutic Uses of the Compositions of the Invention 

30 The NOVX nucleic acids and proteins of the invention are useful in potential 

prophylactic and therapeutic applications implicated in a variety of disorders including, but not 
limited to: metabolic disorders, diabetes, obesity, infectious disease, anorexia, cancer- 
associated cancer, neurodegenerative disorders, Alzheimer's Disease, Parkinson's Disorder, 
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immune disorders, hematopoietic disorders, and the various dyslipidemias, metabolic 
disturbances associated with obesity, the metabolic syndrome X and wasting disorders 
associated with chronic diseases and various cancers. 

As an example, a cDNA encoding the NO VX protein of the invention may be useful in 
5 gene therapy, and the protein may be useful when administered to a subject in need thereof. 
By way of non-limiting example, the compositions of the invention will have efficacy for 
treatment of patients suffering from: metabolic disorders, diabetes, obesity, infectious disease, 
anorexia, cancer-associated cachexia, cancer, neurodegenerative disorders, Alzheimer's 
Disease, Parkinson's Disorder, immune disorders, hematopoietic disorders, and the various 
10 dyslipidemias. 

Both the novel nucleic acid encoding the NOVX protein, and the NOVX protein of the 
invention, or fragments thereof, may also be useful in diagnostic applications, wherein the 
presence or amount of the nucleic acid or the protein are to be assessed. A further use could 
be as an anti-bacterial molecule (i.e., some peptides have been found to possess anti-bacterial 
1 5 properties). These materials are further useful in the generation of antibodies, which 

immunospecrGcally-bind to the novel substances of the invention for use in therapeutic or 
diagnostic methods. 

The invention will be further described in the following examples, which do not limit 
the scope of the invention described in the claims. 

20 

Examples 

Example 1. Identification of NOVX clones 

The novel NOVX target sequences identified in the present invention were subjected to 
the exon linking process to confirm the sequence. PGR primers were designed by starting at 

25 the most upstream sequence available, for the forward primer, and at the most downstream 

sequence available for the reverse primer. Table 1 1 A shows the sequences of the PCR primers 
used for obtaining different clones. In each case, the sequence was examined, walking inward 
from the respective termini toward the coding sequence, until a suitable sequence that is either 
unique or highly selective was encountered, or, in the case of the reverse primer, until the stop 

30 codon was reached. Such primers were designed based on in silico predictions for the full 
length cDNA, part (one or more exons) of the DNA or protein sequence of the target 
sequence, or by translated homology of the predicted exons to closely related human 
sequences from other species. These primers were then employed in PCR amplification based 
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on the following pool of human cDNAs: adrenal gland, bone marrow, brain - amygdala, brain 
- cerebellum, brain - hippocampus, brain - substantia nigra, brain - thalamus, brain -whole, 
fetal brain, fetal kidney, fetal liver, fetal lung, heart, kidney, lymphoma - Raji, mammary 
gland, pancreas, pituitary gland, placenta, prostate, salivary gland, skeletal muscle, small 
5 intestine, spinal cord, spleen, stomach, testis, thyroid, trachea, uterus. Usually the resulting 
amplicons were gel purified, cloned and sequenced to high redundancy. The PCR product 
derived from exon linking was cloned into the pCR2.1 vector from Invitrogen. The resulting 
bacterial clone has an insert covering the entire open reading frame cloned into the pCR2. 1 
vector. Table 1 7B shows a list of these bacterial clones. The resulting sequences from all 
10 clones were assembled with themselves, with other fragments in CuraGen Corporation's 
database and with public ESTs. Fragments and ESTs were included as components for an 
assembly when the extent of their identity with another component of the assembly was at 
least 95% over 50 bp. In addition, sequence traces were evaluated manually and edited for 
corrections if appropriate. These procedures provide the sequence reported herein. 

1 5 Table 11 A. PCR Primers for Exon Linking 



NOVX 
Clone 


Primer 1 (5' - 3') 


SEQ 

ID 

NO 


Primer 2 (5' - 3') 


SEQ 

ID 

NO 


NOVlc 


TCATCACATGACAACATGAAGCTGT 


87 


GAAAGCCCTCAAACTCrCCATCTATG 


88 


NOV7a 


CCAATCTCTGATGCCCTGCGAT 


89 


AGGTCAGTGCCGGAGCCTCC 


90 



Physical clone: Exons were predicted by homology and the intron/exon boundaries 
were determined using standard genetic rules. Exons were further selected and refined by 
means of similarity determination using multiple BLAST (for example, tBlasfN, BlastX, and 
20 BlastN) searches, and, in some instances, GeneScan and Grail. Expressed sequences from both 
public and proprietary databases were also added when available to further define and 
complete the gene sequence. The DNA sequence was then manually corrected for apparent 
inconsistencies thereby obtaining the sequences encoding the full-length protein. 



Table 11B. Physical Clones for PCR products 



novx Clone 


Bacterial Clone 


NOVl 


Physical clone: 128940 :: 83420733 .698715 .E24 


NOV2 


Physical clone: AL357059, AL022344, AL3S55530, AL356100, AC016042 


NOV4 


Physical clone: AC009785 


NOV5 


Genomic clone: GMChromosomel 


NOV7a 


Genomic file: gb AC010319 HTG Homo sapiens | chromosome 19 CTD- 
2521M24 


NOV8 


Physical clone: AC008803, AC010449, AC02S718 



25 

Example 2. Quantitative expression analysis of clones in various cells and tissues 



198 



' WO 02/26826 



PCT/US01/42336 



The quantitative expression of various clones was assessed using microtiter plates 
containing RNA samples from a variety of normal and pathology-derived cells, cell lines and 
tissues using real time quantitative PCR (RTQ PCR). RTQ PCR was performed on a Perkin- 
Elmer Biosystems ABI PRISM® 7700 Sequence Detection System. Various collections of 
5 samples are assembled on the plates, and referred to as Panel 1 (containing normal tissues and 
cancer cell lines), Panel 2 (containing samples derived from tissues from normal and cancer 
sources), Panel 3 (containing cancer cell lines), Panel 4 (containing cells and cell lines from 
normal tissues and cells related to inflammatory conditions), AI_comprehensivejpanel 
(containing normal tissue and samples from autoinflammatory diseases), Panel CNSD.01 
10 (containing samples from normal and diseased brains) and CNSjneurodegenerationjpanel 
(containing samples from normal and diseased brains). 

First, the RNA samples were normalized to reference nucleic acids such as 
constitutively expressed genes (for example, p-actin and GAPDH). Normalized RNA (5 ul) 
was converted to cDNA and analyzed by RTQ-PCR using One Step RT-PCR Master Mix 
15 Reagents (PE Biosystems; Catalog No. 4309169) and gene-specific primers according to the 
manufacturer's instructions. Probes and primers were designed foT each assay according to 
Perkin Elmer Biosystem's Primer Express Software package (version I for Apple Computer's 
Macintosh Power PC) or a similar algorithm using the target sequence as input Default 
settings were used for reaction conditions and the following parameters were set before 
20 selecting primers: primer concentration = 250 nM, primer melting temperature (Tm) range = 
58°-60° C, primer optimal Tm = 59° C, maximum primer difference = 2° C, probe does not 
have 5' G, probe T m must be 10° C greater than primer Tm, amplicon size 75 bp to 100 bp. 
The probes and primers selected (see below) were synthesized by Synthegen (Houston, TX, 
USA). Probes were double purified by HPLC to remove uncoupled dye and evaluated by 
25 mass spectroscopy to verify coupling of reporter and quencher dyes to the 5' and 3 ' ends of 
the probe, respectively. Their final concentrations were: forward and reverse primers, 900 nM 
each, and probe, 200nM, 

PCR conditions: Normalized RNA from each tissue and each cell line was spotted in 
each well of a 96 well PCR plate (Perkin Elmer Biosystems). PCR cocktails including two 
30 probes (a probe specific for the target clone and another gene-specific probe multiplexed with 
the target probe) were set up using IX TaqMan™ PCR Master Mix for the PE Biosystems 
7700, with 5 mM MgC12, dNTPs (dA, G, C, U at 1:1:1:2 ratios), 0.25 U/ml AmpliTaq Gold™ 
(PE Biosystems), and 0.4 U/jj.1 RNase inhibitor, and 0.25 U/ul reverse transcriptase. Reverse 
transcription was performed at 48° C for 30 minutes followed by amplification/PCR cycles as 
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follows: 95° C 10 min, then 40 cycles of 95° C for 15 seconds, 60° C for 1 minute. Results 
were recorded as CT values (cycle at which a given sample crosses a threshold level of 
fluorescence) using a log scale, with the difference in RNA concentration between a given 
sample and the sample with the lowest CT value being represented as 2 to the power of delta 
5 CT. The percent relative expression is then obtained by taking the reciprocal of this RNA 
difference and multiplying by 100. 

Panel 1 

10 In the results for Panel 1 , the following abbreviations are used: 

ca. = carcinoma, 

* - established from metastasis, 

met = metastasis, 

s cell var = small cell variant, 
1 5 non-s = non-sm = non-small, 

squam = squamous, 

pL eff = pi effusion — pleural effusion, 

glio = glioma, 

astro = astrocytoma, and 
20 neuro = neuroblastoma. 

Panel 2 

25 The plates for Panel 2 generally include 2 control wells and 94 test samples composed 

of RNA or cDNA isolated from human tissue procured by surgeons working in close 
cooperation with the National Cancer Institute's Cooperative Human Tissue Network (CHTN) 
or the National Disease Research Initiative (NDRI). The tissues are derived from human 
malignancies and in cases where indicated many malignant tissues have "matched margins 5 ' 

30 obtained from noncancerous tissue just adjacent to the tumor. These are termed normal 
adjacent tissues and are denoted "NAT" in the results below. The tumor tissue and the 
"matched margins" are evaluated by two independent pathologists (the surgical pathologists 
and again by a pathologists at NDRI or CHTN). This analysis provides a gross 
histopathological assessment of tumor differentiation grade. Moreover, most samples include 

35 the original surgical pathology report that provides information regarding the clinical stage of 
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the patient. These matched margins are taken from the tissue surrounding (i.e. immediately 
proximal) to the zone of surgery (designated <€ NAT", for normal adjacent tissue, in Table RR). 
In addition, RNA and cDNA samples were obtained from various human tissues derived from 
autopsies performed on elderly people or sudden death victims (accidents, etc.). These tissues 
5 were ascertained to be free of disease and were purchased from various commercial sources 
such as Clontech (Palo Alto, CA), Research Genetics, and Invitrogen. 

RNA integrity from all samples is controlled for quality by visual assessment of 
agarose gel electropherograms using 28S and 18S ribosornal RNA staining intensity ratio as a 
guide (2: 1 to 2.5: 1 28s; 1 8s) and the absence of low molecular weight RNAs that would be 
10 indicative of degradation products. Samples are controlled against genomic DNA 

contamination by RTQ PCR reactions run in the absence of reverse transcriptase using probe 
and primer sets designed to amplify across the span of a single exon. 

Panel 3D 

» 

The plates of Panel 3D are comprised of 94 cDNA samples and two control samples. 

15 Specifically, 92 of these samples are derived from cultured human cancer cell lines, 2 samples 
of human primary cerebellar tissue and 2 controls. The human cell lines are generally 
obtained from ATCC (American Type Culture Collection), NCI or the German tumor cell 
bank and fall into the following tissue groups: Squamous cell carcinoma of the tongue, breast 
cancer, prostate cancer, melanoma, epidermoid carcinoma, sarcomas, bladder carcinomas, 

20 pancreatic cancers, kidney cancers, leukemias/lymphomas, ovarian/uterine/cervical, gastric, 
colon, lung and CNS cancer cell lines. In addition, there are two independent samples of 
cerebellum. These cells are all cultured under standard recommended conditions and RNA 
extracted using the standard procedures. The cell lines in panel 3D and 1 .3D are of the most 
common cell lines used in the scientific literature. 

25 RNA integrity from all samples is controlled for quality by visual assessment of 

agarose gel electropherograms using 28S and 18S ribosornal RNA staining intensity ratio as a 
guide (2:1 to 2.5: 1 28s: 18s) and the absence of low molecular weight RNAs that would be 
indicative of degradation products. Samples are controlled against genomic DNA 
contamination by RTQ PCR reactions run in the absence of reverse transcriptase using probe 

30 arid primer sets designed to amplify across the span of a single exon. 

Panel 4 



201 



' WO 02/26826 



PCT/US01/42336 



Panel 4 includes samples on a 96 well plate (2 control wells, 94 test samples) 
composed of RNA (Panel 4r) or cDNA (Panel 4d) isolated from various human cell lines or 
tissues related to inflammatory conditions. Total RNA from control normal tissues such as 
colon and lung (Stratagene ,La Jolla, CA) and thymus and kidney (Clontech) were employed. 
5 Total RNA from liver tissue from cirrhosis patients and kidney from lupus patients was 

obtained from BioChain (Biochain Institute, Inc., Hayward, CA). Intestinal tissue for RNA 
preparation from patients diagnosed as haying Crohn's disease and ulcerative colitis was ' 
obtained from the National Disease Research Interchange (NDRI) (Philadelphia, PA). 

Astrocytes, lung fibroblasts, dermal fibroblasts, coronary artery smooth muscle cells, 
10 small airway epithelium, bronchial epithelium, microvascular dermal endothelial cells, 
microvascular lung endothelial cells, human pulmonary aortic endothelial cells, human 
umbilical vein endothelial cells were all purchased from Clonetics (Walkersville, MD) and 
grown in the media supplied for these cell types by Clonetics. These primary cell types were 
activated with various cytokines or combinations of cytokines for 6 and/or 12-14 hours, as 
1 5 indicated. The following cytokines were used; IL- 1 beta at approximately 1-5 ng/ml, TNF 
alpha at approximately 5-10 ng/ml, IFN gamma at approximately 20-50 ng/ml, IL-4 at 
approximately 5-10 ng/ml, EL-9 at approximately 5-10 ng/ml, IL-13 at approximately 5-10 
ng/ml. Endothelial cells were sometimes starved for various times by culture in the basal 
media from Clonetics with 0.1% serum. 
20 Mononuclear cells were prepared from blood of employees at CuraGen Corporation, 

using Ficoll. LAK cells were prepared from these cells by culture in DMEM 5% FCS 
(Hyclone), 100 pM non essential amino acids (Gibco/Life Technologies, Rockville, MD), 1 
mM sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M (Gibco), and 10 mM Hepes 
(Gibco) andInterleukin2for4-6days. Cells were then either activated with 10-20 ng/ml 
25 PMA and 1 -2 jig/ml ionomycin, IL-12 at 5-10 ng/ml, IFN gamma at 20-50 ng/ml and IL-18 at 
5-10 ng/ml for 6 hours. In some cases, mononuclear cells were cultured for 4-5 days in 
DMEM 5% FCS (Hyclone), 100 pM non essential amino acids (Gibco), 1 mM sodium 
pyruvate (Gibco), mercaptoethanol 5.5 x 10~ 5 M (Gibco), and 10 mM Hepes (Gibco) with 
PHA (phytohemagglutinin) or PWM (pokeweed mitogen) at approximately 5 jig/ml. Samples 
30 were taken at 24, 48 and 72 hours for RNA preparation. MLR (mixed lymphocyte reaction) 
samples were obtained by taking blood from two donors, isolating the mononuclear cells using 
Ficoll and mixing the isolated mononuclear cells 1 : 1 at a final concentration of approximately 
2xl0 6 cells/ml in DMEM 5% FCS (Hyclone), 100 ^M non essential amino acids (Gibco), 1 
mM sodium pyruvate (Gibco), mercaptoethanol (5.5 x 10" 5 M) (Gibco), and 10 mM Hepes 
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(Gibco). The MLR was cultured and samples taken at various time points ranging from 1- 7 
days for RNA preparation. 

Monocytes were isolated from mononuclear cells using CD14 Miltenyi Beads, +ve VS 
selection columns and a Vario Magnet according to the manufacturer's instructions. 
5 Monocytes were differentiated into dendritic cells by culture in DMEM 5% fetal calf serum 
(FCS) (Hyclpne, Logan, UT), 100 pM non essential amino acids (Gibco), 1 mM sodium 
pyruvate (Gibco), mercaptoethanol 5.5 x 10 s M (Gibco), and 10 mM Hepes (Gibco), 50 ng/ml 
GMCSF and 5 ng/ml IL-4 for 5-7 days. Macrophages were prepared by culture of monocytes 
for 5-7 days in DMEM 5% FCS (Hyclone), 100 jjM non essential amino acids (Gibco), 1 mM 

10 sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M (Gibco), 10 mM Hepes (Gibco) and 
10% AB Human Serum or MCSF at approximately 50 ng/ml. Monocytes, macrophages and 
dendritic cells were stimulated for 6 and 12-14 hours with lipopolysaccharide (LPS) at 100 
ng/ml. Dendritic cells were also stimulated with anti-CD40 monoclonal antibody 
(Pharmmgen) at 10 jxg/ml for 6 and 12-14 hours. 

15 CD4 lymphocytes, CD8 lymphocytes and NK cells were also isolated from 

mononuclear cells using CD4, CD8 and CD56 Miltenyi beads, positive VS selection columns 
and a Vario Magnet according to the manufacturer's instructions. CD45RA and CD45RO CD4 
lymphocytes were isolated by depleting mononuclear cells of CD8, CD56, CD14 and CD19 
cells using CD8, CD56, CD 14 and CD19 Miltenyi beads and positive selection. Then 

20 CD45RO beads were used to isolate the CD45RO CD4 lymphocytes with the remaining cells 
being CD45RA CD4 lymphocytes. CD45RA CD4, CD45RO CD4 and CD8 lymphocytes 
were placed in DMEM 5% FCS (Hyclone), 100 jaM non essential amino acids (Gibco), 1 mM 
sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M (Gibco), and 10 mM Hepes (Gibco) 
and plated at 10 6 cells/ml onto Falcon 6 well tissue culture plates that had been coated 

25 overnight with 0.5 |xg/ml anti-CD28 (Pharmingen) and 3 ug/ml anti-CD3 (OKT3, ATCC) in 
PBS. After 6 and 24 hours, the cells were harvested for RNA preparation. To prepare 
chronically activated CD8 lymphocytes, we activated the isolated CD8 lymphocytes for 4 days 
on anti-CD28 and anti-CD3 coated plates and then harvested the cells and expanded them in 
DMEM 5% FCS (Hyclone), 100 ^M non essential amino acids (Gibco), 1 mM sodium 

30 pyruvate (Gibco), mercaptoethanol 5,5 x 10" 5 M (Gibco), and 10 mM Hepes (Gibco) and IL-2. 
The expanded CD8 cells were then activated again with plate bound anti-CD3 and anti-CD28 
for 4 days and expanded as before. RNA was isolated 6 and 24 hours after the second 
activation and after 4 days of the second expansion culture. The isolated NK cells were 
cultured in DMEM 5% FCS (Hyclone), 100 pM non essential amino acids (Gibco), 1 mM 
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sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M (Gibco), and 10 mM Hepes (Gibco) 
and IL-2 for 4-6 days before RNA was prepared. 

To obtain B cells, tonsils were procured from NDRL The tonsil was cut up with sterile 
dissecting scissors and then passed through a sieve. Tonsil cells were then spun down and 
5 resupended at 10 6 cells/ml in DMEM 5% FCS (Hyclone), 100 non essential amino acids 
(Gibco), 1 mM sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M (Gibco), and 10 mM 
Hepes (Gibco). To activate the cells, we used PWM at 5 \xgfml or anti-CD40 (Pharmingen) at 
approximately 10 fig/ml and IL-4 at 5-10 ng/ml. Cells were harvested for RNA preparation at 
24,48 and 72 hours. 

10 To prepare the primary and secondary Thl/Th2 and Trl cells, six-well Falcon plates 

were coated overnight with 10 jig/ml anti-CD28 (Pharmingen) and 2 ng/ml OKT3 (ATCC), 
and then washed twice with PBS, Umbilical cord blood CD4 lymphocytes (Poietic Systems, 

5 6 

German Town, MD) were cultured at 10 -10 cells/ml in DMEM 5% FCS (Hyclone), 100 }jM 
nonessential amino acids (Gibco), 1 mM sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10" 

15 5 M (Gibco), 10 mM Hepes (Gibco) and IL-2 (4 ng/ml). IL-12 (5 ng/ml) and anti-IL4 (1 

□g/inl) were used to direct to Thl, while IL-4 (5 ng/ml) and anti-IFN gamma (1 Dg/ml) were 
used to direct to Th2 and IL-10 at 5 ng/ml was used to direct to Trl . After 4-5 days, the 
activated Thl, Th2 and Trl lymphocytes were washed once in DMEM and expanded for 4-7 
days in DMEM 5% FCS (Hyclone), 100 pM non essential amino acids (Gibco), 1 mM sodium 

20 pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M (Gibco), 10 mM Hepes (Gibco) and IL-2 (1 
ng/ml). Following this, the activated Thl, Th2 and Trl lymphocytes were re-stimulated for 5 
days with anti-CD28/OKT3 and cytokines as described above, but with the addition of anti- 
CD95L (1 Dg/ml) to prevent apoptosis. After 4-5 days, the Thl, Th2 and Trl lymphocytes 
were washed and then expanded again with IL-2 for 4-7 days. Activated Thl and Th2 

25 lymphocytes were maintained in this way for a maximum of three cycles. RNA was prepared 
from primary and secondary Thl, Th2 and Trl after 6 and 24 hours following the second and 
third activations with plate bound anti-CD3 and anti-CD28 mAbs and 4 days into the second 
and third expansion cultures in Interleukin 2. 

The following leukocyte cells lines were obtained from the ATCC: Ramos, EOL-1, 

30 KU-8 12. EOL cells were further differentiated by culture in 0. 1 mM dbcAMP at 5 xlO 5 

cells/ml for 8 days, changing the media every 3 days and adjusting the cell concentration to 5 

xlO 5 cells/ml. For the culture of these cells, we used DMEM or RPMI (as recommended by 

the ATCC), with the addition of 5% FCS (Hyclone), 100 juM non essential amino acids 
« 

(Gibco), 1 mM sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M (Gibco), 10 mM 
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Hepes (Gibco). RNA was either prepared from resting cells or cells activated with PMA at 10 
ng/ml and ionomycin at 1 ng/ml for 6 and 14 hours. Keratinocyte line CCD106 and an airway 
epithelial tumor line NCI-H292 were also obtained from the ATCC. Both were cultured in 
DMEM 5% FCS (Hyclone), 100 \M non essential amino acids (Gibco), 1 mM sodium 
5 pyruvate (Gibco), mercaptoethanol 5.5 x 10~ 5 M (Gibco), and 10 mM Hepes (Gibco). 

CCD1 106 cells were activated for 6 and 14 hours with approximately 5 ng/ml TNF alpha and 
1 ng/ml EL-1 beta, while NCI-H292 cells were activated for 6 and 14 hours with the following 
cytokines: 5 ng/ml DL-4, 5 ng/ml IL-9, 5 ng/ml IL-13 and 25 ng/ml IFN gamma. 

For these cell lines and blood cells, RNA was prepared by lysing approximately 10 

10 cells/ml using Trizol (Gibco BRL). Briefly, 1/10 volume of bromochloropropane (Molecular 
Research Corporation) was added to the RNA sample, vortexed and after 10 minutes at room 
temperature, the tubes were spun at 14,000 rpm in a Sorvall SS34 rotor. The aqueous phase 
was removed and placed in a 15 ml Falcon Tube. An equal volume of isopropanol was added 
and left at -20 degrees C overnight. The precipitated RNA was spun down at 9,000 rpm for 

15 15 min in a Sorvall SS34 rotor and washed in 70% ethanol. The pellet was redissolved in 300 
pi of RNAse-free water and 35 jlxI buffer (Promega) 5 jd DTT, 7 ^1 RNAsin and 8 jul DNAse 
were added. The tube was incubated at 37 degrees C for 30 minutes to remove contaminating 
genomic DNA, extracted once with phenol chloroform and re-precipitated with 1/10 volume 
of 3 M sodium acetate and 2 volumes of 100% ethanol. The RNA was spun down and placed 

20 in RNAse free water. RNA was stored at -80 degrees C. 

Panel CNSD.01 

The plates for Panel CNSD.01 include two control wells and 94 test samples 
25 comprised of cDNA isolated from postmortem human brain tissue obtained from the Harvard 
Brain Tissue Resource Center. Brains are removed from calvaria of donors between 4 and 24 
hours after death, sectioned by neuroanatomists, and frozen at -80°C in liquid nitrogen vapor. 
All brains are sectioned and examined by neuropathologists to confirm diagnoses with clear 
associated neuropathology. 
30 Disease diagnoses are taken from patient records. The panel contains two brains from 

each of the following diagnoses: Alzheimer's disease, Parkinson's disease, Huntington's 
disease, Progressive Supernuclear Palsy, Depression, and "Normal controls". Within each of 
these brains, the following regions are represented: cingulate gyms, temporal pole, globus 
palladus, substantia nigra, Brodman Area 4 (primary motor strip), Brodman Area 7 (parietal 
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cortex), Brodman Area 9 (prefrontal cortex), and Brodman area 17 (occipital cortex). Not all 
brain regions are represented in all cases; e.g., Huntington's disease is characterized in part by 
neurodegeneration in the globus palladus, thus this region is impossible to obtain from 
confirmed Huntington's cases. Likewise Parkinson's disease is characterized by degeneration 
5 of the substantia nigra making this region more difficult to obtain. Normal control brains were 
examined for neuropathology and found to be free of any pathology consistent with 
neurodegeneration. 

RNA integrity from all samples is controlled for quality by visual assessment of 
agarose gel electropherograms using 28S and 18S ribosomal RNA staining intensity ratio as a 
10 guide (2:1 to 2.5:1 28s:18s) and the absence oflow molecular weight RNAs that would be 
indicative of degradation products. Samples are controlled against genomic DNA 
contamination by RTQ PCR reactions run in the absence of reverse transcriptase using probe 
and primer sets designed to amplify across the span of a single exon. 

In the labels employed to identify tissues in the CNS panel, the following abbreviations 
15 are used: 

PSP = Progressive supranuclear palsy 
Sub Nigra = Substantia nigra 
Glob Palladus= Globus palladus 
Temp Pole = Temporal pole 
20 Cing Gyr = Cingulate gyrus 

BA 4 = Brodman Area 4 

Panel CNSJVeurodegeneration_V1.0 

25 The plates for Panel CNS_Neurodegeneration_Vl .0 include two control wells and 47 

test samples comprised of cDNA isolated from postmortem human brain tissue obtained from 
the Harvard Brain Tissue Resource Center (McLean Hospital) and the Human Brain and 
Spinal Fluid Resource Center (VA Greater Los Angeles Healthcare System). Brains are 
removed from calvaria of donors between 4 and 24 hours after death, sectioned by 

30 neuroanatomists, and frozen at -80°C in liquid nitrogen vapor. All brains are sectioned and 

examined by neuropathologists to confirm diagnoses with clear associated neuropathology. 

Disease diagnoses are taken from patient records. The panel contains six brains from 

Alzheimer's disease (AD) pateins, and eight brains from "Normal controls" who showed no 

evidence of dementia prior to death. The eight normal control brains are divided into two 

35 categories: Controls with no dementia and no Alzheimer's like pathology (Controls) and 

206 



' WO 02/26826 



PCT/US01/42336 



controls with no dementia but evidence of severe Alzheimer's like pathology, (specifically 
senile plaque load rated as level 3 on a scale of 0-3; 0 = no evidence of plaques, 3 = severe AD 
senile plaque load). Within each of these brains, the following regions are represented: 
Hippocampus, Temporal cortex (Broddmann Area 21), Somatosensory cortex (Broddmann 
5 area 7), and Occipital cortex (Brodmann area 17). These regions were chosen to encompass 
all levels of neurodegeneration in AD. The hippocampus is a region of early and severe 
neuronal loss in AD; the temporal cortex is known to show neurodegeneration in AD after the 
hippocampus; the somatosensory cortex shows moderate neuronal death in the late stages of 
the disease; the occipital cortex is spared in AD and therefore acts as a "control" region within 
1 0 AD patients. Not all brain regions are represented in all cases. 

RNA integrity from all samples is controlled for quality by visual assessment of 
agarose gel electropherograms using 28S and 18S ribosomal RNA staining intensity ratio as a 
guide (2: 1 to 2.5: 1 28 s: 18s) and the absence of low molecular weight RNAs that would be 
indicative of degradation products. Samples are controlled against genomic DNA 
1 5 contamination by RTQ PCR reactions run in the absence of reverse transcriptase using probe 
and primer sets designed to amplify across the span of a single exon. 

In the labels employed to identify tissues in the CNS_Neurodegeneration_Vl .0 panel, 
the following abbreviations are used: 

AD = Alzheimer's disease brain; patient was demented and showed AD-like pathology 
20 upon autopsy 

Control = Control brains; patient not demented, showing no neuropathology 

Control (Path) = Control brains; pateint not demented but showing sever AD-like 
pathology 

SupTemporal Ctx = Superior Temporal Cortex 
25 Inf Temporal Ctx = Inferior Temporal Cortex 

NOVla 

Expression of gene NOVla was assessed using the primer-probe sets Ag273b and 
30 Agl094, described in Tables 12 and 13. Results from RTQ-PCR runs are shown in Tables 14, 
15, 16, 17, and 18. 

Table 12. Probe Name Ag273b 
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Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 
NO:. 


Forward 


5 ! -CGGCTTGACGATGCTTCAC-3 1 




19 


13 


91 


Probe 


FAM-5 » - 

TGACTTTTCTGGGCTTACCAATGCTATTTCAA- 
3 1 -TAMRA 




32 


37 


92 


Reverse 


5 1 -GCACCTATCTCAATATCTGCAATATTG-3 » 




27 


85 


93 



Table 13. Probe Name Agl094 



Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 
NOi 


Forward 


5 ' -ATGGACTGGAAAACCTGGAA-3 ' 


59.4 


20 


192 


94 


Probe 


FAM-5 1 - 

TCCTGCAAGCAGATAACAATTTTATCACA- 
3 ' -TAMRA 


66.5 


29 


213 


95 


Reverse 


5 ' -TGCTAAAGGCACTTGGTTCA-3 ' 


59.5 


20 


247 


96 



Table 14. Panel 1 



Tissue Name 


Relative 
Expression^ 




Relative 
Expression(%) 


tm566f 
ag273b 


Tissue Name 


tm566f 
ag273b 


Endothelial cells 


0.0 


Renal ca. 786-0 


0.0 


Endothelial cells (treated) 


0.0 


Renal ca. A498 


0.0 


Pancreas 


0.0 


Renal ca. RXF 393 


0.0 


Pancreatic ca. CAPAN 2 


0.0 


Renal ca. ACHN 


0.0 


Adrenal gland 


0.0 


Renal ca.UO-31 


0.0 


Thyroid 


0.0 


Renal ca.TK-10 


0.0 


Salavary gland 


12.9 


Liver 


0.0 - 


Pituitary gland 


0.0 


Liver (fetal) 


0.0 


Brain (fetal) ; 


0.0 


liver ca. (hepatoblast) HepG2 


0.0 


Brain (whole) 


0.2 


Lung 


0.5 


Brain (amygdala) 


0.0 


Lung (fetal) 


2.2 


Brain (cerebellum) 


1.6 


Lung ca. (small cell) LX-1 


0.0 


Brain (hippocampus) 


0.0 


Lung ca. (small cell) NCI-H69 


2.7 


Brain (substantia nigra) 


0.0 


Lung ca. (sxell var.) SHP-77 


44.1 


Brain (thalamus) 


2.9 


Lung ca. (large cell)NCI-H460 


0.0 


Brain (hypothalamus) 


0.0 


Lung ca. (non-sm. cell) A549 


0.0 


Spinal cord 


0.0 


Lung ca. (non-s.cell) NCI-H23 


14.7 


CNS ca. (glio/astro) U87-MG 


0.0 


Lung ca (non-s.cell) HOP-62 


12.2 | 


CNS ca. (glio/astro) U-118-MG 


0.0 


Lung ca. (non-s.cl) NCI-H522 


0.2 


CNS ca. (astro) SW1783 


0.0 


Lung ca. (squam.) S W 900 


11.9 


CNS ca.* (neuro; met ) SK-N- 
AS 


6.6 


Lung ca. (squam.) NC1-H596 


2.5 


CNS ca. (astro) SF-539 


0.0 


Mammary gland 


4.8 
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UNb ca, (astro) SNB-75 


1 A 1 


Breast ca.* (pi. effusion) MCF- 

/ 


0.4 


CNS ca. (glio) SNB-19 


24.3 


JDIcdM Ca, lVLL/r\.-lVlD- 

231 


0.0 


CNS ca.(glio)U251 


4.2 


Breast ca * (pi. effusion) T47D 


7.2 


CNS ca. (glio) SF-295 


37.6 


Breast ca. BT-549 


0,0 


Heart 


1.5 


Breast ca. MDA-N 


0.0 


Skeletal muscle 


0.0 


Ovary 


0.0 


Bone marrow 


0.0 


Ovarian ca. OVCAR-3 


0.0 


Thymus 


0.4 


Ovarian ca. O VC AR-4 


0.0 


Spleen 


0.0 


Ovarian ca. OVCAR-5 


6.2 


Lymph node 


0.0 


Ovarian ca. OVCAR-8 


0.0 


Colon (ascending) 


9.9 


Ovarian ca. IGROV-1 


0.0 


Stomach 


0.4 


Ovarian ca* (ascites) SK-OV-3 


0.0 


Small intestine 


4.2 


Uterus 


0.0 


Colon ca. SW480 


0.0 


Placenta 


0.8 


Colon ca.* (SW480 met)SW620 


0.0 


Prostate 


3.6 


Colon ca. HT29 


34.4 


Prostate ca.* (bone met)PC-3 


100.0 


Colon ca. HCT-1 16 


0.0 


Testis 


0.0 


Colon ca. CaCo-2 


0.0 


Melanoma Hs688(A).T 


0.0 


Colon ca. HCT-1 5 


0.0 


Melanoma* (met) Hs688(B).T 


0.0 


Colon ca. ricc-2yyo 


fx A 

0.0 


Melanoma U ACC-62 


0.3 


Gastric ca,* (liver met) NCI- 
N87 


1.3 


Melanoma M14 


0.0 


Bladder 


. 0.1 


Melanoma LOX IMVI 


0.0 


Trachea 


8.9 


Melanoma* (met) SK-MEL-5 


0.0 


Kidney 


0.2 


Melanoma SK-MEL-28 


02 


Kidney (fetal) 


1.3 







Table 15. Panel 1.3D 



Tissue Name 


Relative Ex 


pression(%) 


1.3Dtm2741f_ 
agl094 


13Dtm2838f_ 
agl094 


Liver adenocarcinoma 


10.0 


9.1 


Pancreas 


0.2 


0.1 


Pancreatic ca. CAPAN 2 


0.0 


0.0 


Adrenal gland 


0.0 


0.0 


Thyroid 


0.2 


0.2 


Salivary gland 


8.9 


4.3 


Pituitary gland 


0.0 


0.2 


Brain (fetal) 


0.1 


0.0 


Brain (whole) 


0.8 


0.6 


Brain (amygdala) 


0.2 


0.1 


Brain (cerebellum) 


0.5 


* 0.7 
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Brain (hippocampus) 


0.4 


0.2 


Brain (substantia nigra) 


0.0 


0.0 


Brain (thalamus) 


1.1 


1.0 


Cerebral Cortex 


0.2 


0.1 


Sninal cord 


0.2 


0.0 


CNS ca. (elio/astro^ U87-MG 


0.0 


0.2 


CNS ca. felio/astro)U-118-MG 


1.0 


0.8 


CNS ca. (astro) SW1783 


1.1 


0.9 


CNS ca.* (neuro; met ) SK-N-AS 


26.4 


26.8 


CNS ca. (astro) SF-539 


0.0 


0.0 


CNS ca, (astro) SNB-75 


15.1 


12.9 


CNS ca, (glio) SNB-19 


382 


21.0 


CNS ca. felicA U25 1 


3.3 


3.7 


CNS ca. (elkrt SF-295 


38.4 


36.9 


Heart (fetal* 


0.2 


0.5 1 


Heart 


0.6 


0.3 


Fetal Skeletal 


23 


2,2 


Skeletal muscle 


0.0 


0.0 


Rone marrow 


0.0 


0.2 


Thvmus 


0.4 


0.1 


Spleen 


0.0 


0.0 


r.vmrjh node 


0.0 


0.0 


Colorectal 


1.6 


0.6 


Stomach 


1.6 


1.6 


Small intestine 


4.2 


3.7 


Colon ca. SW480 


0,0 


0.0 


Colon ca.* (SW480 met)SW620 


0.4 


0.1 


Colon ca. HT29 


21.0 


25.5 


Colon ca HCT-116 


0.0 


0.0 


Colon ca. CaCo-2 


0.0 


0.0 


83219 CC Well to ModDiff (OD03866^ 


0.0 


0.0 


Colon ca HCC-2998 


0.0 


0.0 


Gastric ca* fliver mef, NCT-N87 

U CLOU. Lis V^CL. ^liYwx lilOL ^ llV^l i. 1 (J / 


21.3 


20.7 


"RlaHdpr 


0.1 


0.0 


Trachea 


12.5 


12.9 


PCidnev 


0.0 


0.0 


Kidnev (fetaD 

X^JLYXLXVi'jr l lv lu-l y 


0.9 


0.6 


Renal ca 786-0 


0.0 


0.0 


Renal ca. A498 


2.0 


1.5 


Renal ca. RXF 393 


0.0 


0.0 


Renal ca. ACHN 


0.0 


0.0 


Renal ca. UO-31 


0.0 


0.0 


Renal ca. TK.-10 


0.0 


0.0 j 


Liver 


0.4 


0.6 


Liver (fetal) 


1.6 


1.0 
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i-rivcr uiepaiODiasi/ nepLrz 


ft ft 
U.U 




Lung 


1.5 


1 A 
1.4 




1 1 *7 
11./ 


/.D 


T liner r»5l /omoll T "V 1 

lAuig ca. ^smau cenj jla-i 


U.Z 


U.U 


T lino- ra / cma f1 r>olA TvTPT 

l^ung cd. (small ceil) JNUi-xloy 


O /I 
Z.4 


3.1 


i-ung ca. (s.cen var.j Mxtw / 


inn fk 


inn n 
1UU.U 


idling ca. (large ceiijJNOi-ri4ou 


n n 
U.U 


U.U 


j-yiing ca. (non-sm. ceil j AD4y 


U.3 


U.o 


i^ung ca. (non-s.ceiij JNui-liZ3 


11 o 

12.o 


l2.o 


T nnrr fn*\-s n T T/"\T*1 /TO 

JLung ca (non-s.ceii; riUr-oz 




3./ 


i-fUng ca. (non-s.cij rsoi-iiozz 


U.l 


U.U 


Lrung ca. (squam.) o w yuu 


4.5 


0.4 


juung ca. (squam.j XNL»i-royo 


1.3 


n o 

u.y 


Mammary gland 


3.4 


3.3 


Jt>reasi ca. (pi. eixusion) MLr-/ 


l.Z 


0.7 


Joreast ca. (pi.eij ivijUA-jvi±>-Z3 i 


ft ft 
U.U 


r\ a 
0.0 


oreast ca.* (pi. ertusionj 14/u 


3.2 


3.0 


tsreas t ca. d i - D4y 


2.1 


1.7 


oreast ca. mjja-In 


U.U 


A A 

0.0 


Ovary 


ft H 
U./ 


A 1 

0.3 


vJvanan ca. uvtAK-j 


A A 

U.4 


A 1 

0.3 


uvarian ca. UvLAiv-4 


A 1 

U.l 


A A 

0.0 


vjvanan ca. \j v u/vk.- j 




6.2 


u van an ca. uvlak-o 


A A 

u.o 


A A 

0.0 


u van an ca. iukuv-i 


A A 

U.U 


A A 

0.0 


Uvanan ca.* (ascites) oK-OY-3 


A *5 

U.3 


0.2 


Uterus 


A A 

U.4 


0.2 


Placenta 


1 A 

1.0 


1.3 


Prostate 


1 1 

1.1 


LI 


Prostate ca.* (bone met)PC-3 


13.2 


1 O A 

13.9 


Testis 


A 1 

U.3 


A A 

0.4 


ivieianoma Jnusooo(A). 1 


A A 
U.U 


A A 

0.0 


Melanoma* (met) Hs688(B).T 


0.0 


0.0 


Melanoma UACC-62 . 


0.0 


0.0 


Melanoma M14 


0.0 


0.0 


Melanoma LOXIMVI 


0.0 


0.0 


Melanoma* (met) SK-MEL-5 


0.1 


0.5 


Adipose 


0.5 


0.4 


Table 16. Panel 2D 




Relative Expression(%) 


Tissue Name 


2Dtm2837f_ 1 
ag!094 1 


2dtm2940fL 
agl094 
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Normal Colon GENPAK 061003 


12.4 


11.4 


83219 CC Well to ModDifF (OD03866) 


0 0 


.0.0 


83220 CC NAT (OD038661 


1.0 


1.5 


83221 CC Gr.2 rectosigmoid (OD03868} 


03 


0 0 


83222 CC NAT (OD03868) 


0.4 


0.2 


83235 CC Mod DifT(ODO3920) 


0 0 


0 0 


83236 CC NAT (ODO3920) 


0.8 


0 8 


83237 CC Gr.2 ascend colon (OD03921) 


2.4 


2.2 


83238 CC NAT (OD03921) 


2 0 




83241 CC from Partial Henatectomv (ODO4309 1 * 




0 0 


83242 Liver NAT (ODO4309} 


0 2 




87472 Colon mets to lune (OD0445 1-011 


0 0 


o n 


87473 Lune NAT COD04451-021 




u.o 


Normal Prostate Clontech A+ 6546-1 


9 7 
z. / 


^ ft 


84140 Prostate Cancer fOD044101 


la J 




84141 Prostate NAT fOD044101 


U.J 


O.U 


87073 Prostate Cancer (OD04720-01) 




O.I 


87074 Prostate NAT (OD04720-02) 


14 1 




Normal Lung GENPAK 061010 


3 3 


J.J 


83239 Lung Met to Muscle (OD04286) 


0.2 


D 9 


83240 Muscle NAT (OD04286) 


0 0 




84136 Lune Malienant Cancer fOD031261 




A ft 


84137 Lung NAT (OD03126) 


1 ft 

l.O 


9 S 
z.j 


84871 Lung Cancer (OD04404) 


24 8 


91 ^ 


84872 Lune NAT (OD044041 


1 R 

l.O 


1 7 
1. f 


84875 Lune Cancer (OD04565) 


0 7 


1 9 


84876 Lune NAT fOD045651 




ft 7 


85950 Lune Cancer (OD04237-0D 




19 ^ 


85970 Lune NAT COD04237-021 


1 A 


1 ft 


83255 Ocular Mel Met to Liver fODOd.'* 1 fil 




ft ft 


83256 liver NAT (OD043 101 




ft A 


84139 Melanoma Met<: tn T una fOnftd.1911 


n a 


ft 1 
U.Z 


84138 Lune NAT COD043211 


9 ^ 

Ct»J 


1 9 
l.Z 


Normal Kidnev GENPAK 06 1 008 


n 9 


ft ft 


83786 Kidnev Ca. Nuclear grade 2 fOD04H81 


o n 

l/.v 


ft ft 


83787 Kidnev NAT (0004338} 


n 9 


ft 9 


83 788 Kidnev Ca Nuclear erade 1 /2 (OD043 3 91 


v/.v/ 


ft ft 


83789 Kidnev NAT (OD04339} 

' AVkUUVJ lull \\*/±J\J~JJs) 




ft ft 


83790 Kidney Ca, Clear cell type COD043401 


0.1 


0.2 


83791 Kidney NAT (OD04340) I 


0.0 


0.2 


83792 Kidney Ca, Nuclear grade 3 (OD04348) 


0.0 


0.0 


83793 Kidney NAT (OD04348) 


0.0 


0.1 


87474 Kidney Cancer (OD04622-01) 


0.4 ! 


0.4 


87475 Kidney NAT (OD04622-03) 


0.0 


0.0 ; 


85973 Kidney Cancer COD04450-01) 


0.0 


0.0 
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85974 Kidney NAT (OD04450-03) 


0.0 


0.0 


Kidney Cancer Clontech 8i20607 


0.4 


0.3 


Kidney NAT Clontech 8 120608 


0.0 


0.0 


Kidney Cancer Clontech 8120613 


0.0 


0.0 


Kidney NAT Clontech 8120614 


0.0 


0.0 


Kidney Cancer Clontech 9010320 


0.0 


0.0 


Kidney NAT Clontech 901032 1 


0.0 


0.0 


Normal Uterus GENPAK 061018 


0.1 


0.0 


Uterus Cancer GENPAK 06401 1 


0.5 


0.6 


Normal Thyroid Clontech A+ 6570-1 


0.5 


0.4 


Thyroid Cancer GENPAK 0640 1 0 


0.0 


0.0 


Thyroid Cancer INVITROGEN A302152 


0.0 


0.0 


Thyroid NAT INVITROGEN A302153 


0.2 


0.1 


Normal Breast GENPAK 061019 


5.5 


5.6 


84877 Breast Cancer (OD04566) 


0.5 


0.7 


85975 Breast Cancer (OD04590-01) 


3.0 


3.9 


85976 Breast Cancer Mets (OD04590-03) 


1.4 


1.7 


87070 Breast Cancer Metastasis (OD04655-05) 


100.0 


100.0 


GENPAK Breast Cancer 064006 


1.7 


2.0 


Breast Cancer Res. Gen. 1024 


0.8 


0.8 


Breast Cancer Clontech 9100266 


3.5 


4.1 


Breast NAT Clontech 9100265 


3.5 


4.2 


Breast Cancer INVITROGEN A209073 


0.7 


0.7 


Breast NAT INVITROGEN A2090734 


1.1 


1.3 


Normal Liver GENPAK 061009 


2.0 


1.7 


Liver Cancer GENPAK 064003 


0.0 


0.0 


Liver Cancer Research Genetics RNA 1025 


0.3 


0.3 


Liver Cancer Research Genetics RNA 1026 


0.0 


0.0 


Paired Liver Cancer Tissue Research Genetics RNA 6004-T 


0.2 


0.1 


Paired Liver Tissue Research Genetics RNA 6004-N 


0.0 


0.1 


Paired Liver Cancer Tissue Research Genetics RNA 6005-T 


0.0 


0.0 


Paired Liver Tissue Research Genetics RNA 6005-N 


0.1 


0.1 


NormalBladder GENPAK 061001 


0.2 


0.1 


Bladder Cancer Research Genetics RNA 1023 


3.0 


3.1 


Bladder Cancer INVITROGEN A302173 


1.0 


0.8 


87071 Bladder Cancer (OD04718-0n 


0.0 


0.0 


87072 Bladder Normal Adjacent (OD04718-03) 


4.1 


3.4 


Normal Ovary Res. Gen. 


0.0 


0.0 


Ovarian Cancer GENPAK 064008 


1.6 


1.4 


87492 Ovary Cancer COD04768-07) 


0.0 


0.0 


87493 Ovary NAT (OD04768-08) 


0.0 


0.0 


Normal Stomach GENPAK 061017 


1.0 


1.7 


Gastric Cancer Clontech 9060358 


0.2 


0.2 


NAT Stomach Clontech 9060359 


0.1 


0.2 


Gastric Cancer Clontech 9060395 


0.4 


0.7 
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NAT Stomach Clontech 9060394 


0.4 


0.4 


Gastric Cancer Clontech 9060397 


0.1 


0.3 


NAT Stomach Clontech 9060396 


0.1 


0.2 


Gastric Cancer GENPAK 064005 


1.0 


1.3 



Table 17, Panel 3D 



Tissue Name 


Relative 
Expression^) 


• 


Relative* 

Expression(%) 


agl094 


Tissue Name 


•J Ull U »J X» U Jl 

agl094 ~ 


94905 Dpftv MpHnllnhla stoma./ 
Cerebellum sscDNA 


0.0 


94954_Ca Ski_Cervical 

GLy lU^llllUiU. \*CU \sllL\JlllCL 

(metastasis)_sscDNA 


0.1 


94906_TE67l_Medulloblastom 

/ Owl CUCllUlU rV 


0 9 


94955JES-2 JDvarian clear cell 

waL t/JXlUiliCt DO t/JL/1 ^ iTL. 


0 0 


94907J3283 

Med^Medullobkstoma/Cerebell 
litn <v<3fiiTWA 


0.2 


94957Jtamos/6h stim_ 

Stirriulated with 

PA/TA Aon rtm vein fib sscDNA 


0 1 


94908_PFSK-l_Priinitive 
NeuroectodeimaVCerebeUum_s 




94958_Ramos/14h stim_ 
Stimulated with 

PA/f A /i/vnrimvfMTi 1 4Ti ccHTVWA 
jl ivjLrv/ivij.\JXiiyoiii jl*tu. oo^ui^/x 


' 0 0 


94909 XF-498 CNS sscDNA 


30.4 


94962_MEG-0 l_Chronic 
niyciogcuous icuKciiiid. 
(megokaryoblast)jsscDNA 


1.7 


94.910 SfNTR- 
y*ry jl v din ji>-* 

78 CNS/glioma sscDNA 


0.7 


QAQfxl "Rail* 'RiirlriH l Q 

lymphoma_sscDNA 


0.0 


9491 1_SF- 
A 


0.0 


Q4Q^4 Fkmrli T^nrlrift'c 

Zf-TyVH" JL/aU\ll XJUllVJ.Lt a 

lymphomajsscDNA 


0.0 


94912 T98G Glioblastoma ssc 
DNA 


3.3 


plasmacytoma/myeloma sscDN 
A 


0.2 


96776 SK-N- 
SH_ Neuroblastoma 
(metastasis) sscDNA 


22.4 


94968 j:A46_Buitatt's 
lymphoma sscDNA 


0.0 


94913_SF- 

295 CNS/glioblastoma sscDN 
A 


273. 


94970 JULnon-Hodgkin's B- 
cell lymphoma sscDNA 


0.1 


94914 Cerebellum sscDNA 


6.7 


94972 JMljre-B-cell 
lymphomaAeukemia_sscDNA 


0.0 


96777 Cerebellum sscDNA 


0.0 


94973 JurkatJT cell 
leukemia sscDNA 


0.0 


94916_NCI- 

H292_Mucoepidermoid lung 
carcinoma sscDNA 


21.9 


94974_TF- 

1 Erytbroleukemia sscDNA 


2.1 


94917J)MS-1 14_Small cell 
lung cancer sscDNA 


2.4 


94975 JxUT78JT-cell 
lymphoma sscDNA 


0.0 


94918J)MS-79_SmaU cell 
lung 

cancer/neuroendocrine sscDNA 


0.0 


94977JJ937JEstiocytic 
lymphoma sscDNA 


0.0 
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94919JNJCI-H146jSmall cell 
lung " 

cancer/neuroendocrine sscDN^ 


V 100.0 


94980 JOJ-8 1 2 ^Myelogenous 
leukemia sscDNA 


8.2 


94920LNa-H526_Sman cell 
lung 

cancer/neuroendocrine sscDNA 


L 0.0 


94981J769-P Clear cell renal 
carcinoma sscDNA 


0.0 


94921_NCI-N417^Small cell 
lung 

cancer/neuroendocrine sscDW 


^ 0.0 


94983 Caki-2 Clear cell renal 
carcinoma sscDNA 


0.3 


94923 JTCI-H82_Small cell 
lung 

cancer/neuroendocrine sscDW 


i 0.3 


94984 SW839 Clear cell rena 
carcinoma sscDNA 


0.0 


94924 JO-H157JSquamous 
cell lung cancer 
(metastasis) sscDNA 


0.0 


94986 G401 Wilms 1 
tumor sscDNA 


0.0 


94925 JJCI-H1155JLarge cell 
lung 

cancer/neuroendocrine sscDNA 


65.1 


94987_Hs766T_Pancreatic 
carcinoma fl\N 
metastasis) sscDNA 


4.9 


94926JSTCI-H1299JLarge cell 
lung 

cancer/neuroendocrine sscDNA 


0.0 


94988 CAPAN-1 Pancreatic 
adenocarcinoma (liver 
metastasis) sscDNA 


0.3 


94927JNO-H727_Lung 
carcinoid sscDNA 


13.8 


94989_SU86.86JPancreauc 
carcinoma (liver 
metastasis) sscDNA 


1.5 


94928_NCI-UMC-1 1 JLung 
carcinoid sscDNA 


28.7 


94990_BxPC-3_Pancreatic 
adenocarcinoma sscDNA 


23 7 


94929 JLX-l_Small ceU lung 
cancer sscDNA 


0.7 


94991_HPAC_Pancreatic 
adenocarcinoma sscDNA 


76.8 


94930_Colo-205_Colon 
cancer sscDNA 


0.0 


94992 MIAPaCa-2 Pancreatic 
carcinoma sscDNA 


0.5 


94931JKM12_Colon 
cancer sscDNA 


0.1 


94993 CFPAC-1 Pancreatic 

ductal 

adenocarcinoma sscDNA 


0 5 


94932 JCM20L2_Colon 
cancer sscDNA 


7.3 


94994_PANC-l_Pancreatic 
epithelioid ductal 
carcinoma sscDNA 


6.9 


94933jrci-H716_Colon 
cancer sscDNA 


80.1 


94996JT24_Bladder carcinma 
(traditional cell) sscDNA 


4.1 


94935JSW-48_Coion 
adenocarcinoma sscDNA 


0.3 


?4997_5637_Bladder 
carcinoma sscDNA 


1.0 


94936_SW1116_CoIon 
adenocarcinoma sscDNA 


0.0 


?4998_HT-1197J31adder 
carcinoma sscDNA 


2 4 


94937JLS 174TColon 
adenocarcinoma sscDNA 


< 

0.0 c 


?4999_UM-UC-3_Bladder 
carcinma (transitional 
jell) sscDNA 


0.0 


94938_SW-948__Coton 
adenocarcinoma sscDNA 


c 

0.6 ; 


)5000j\204_Rhabdomyosarco 
na sscDNA 


0.3 


94939_SW-480_Colon 
adenocarcinoma sscDNA 


c 

0.0 1 


>5001JIT- 

.080 Fibrosarcoma sscDNA 


0.2 


94940J>TCI-SNU.5_Gastric 
carcinoma sscDNA 


s 

0.0 ( 


>5002_MG-63_Osteosarcoma 
bone) sscDNA 


0.2 


94941 JCATO m_Gastric 
carcinoma sscDNA 


s 
1 

0.0 ( 


>5003_SK-LMS- 
JLeiomyosarcoma 
vulva) sscDNA 


0.0 



215 



WO 02/26826 



PCT7US01/42336 



94943_NCI-SNU-l6_Gastric 

UalULLlUlllcl aovL/lxA 


1.7 


95004_SJRH30JEUiabdoinyosar 
coma (met to bone 

mamnw^ sscDNA 


0.2 


94944_NCI-SNU-l_Gasteic 


0 0 


95005_A43 l_Epidermoid 
carein nm a wcTYM A 


0.0 


94946 JOMjjastric 

orlprif\p.£iiYMnnti''io ceoTT^JA 
aia\^Ll\J\fCU. K^HlKJlLia. ootviN/T. 


0 0 

v.v 


95007 JVM266- 

4 Melnnnma qcpTYWA 


0 4 


94947 RF-48 Gastric 
adenocarcinoma sscDNA 


0.0 


95010JDU 145JProstate 

nflTrmnrria rhmin 

vol 1/J-11AJ111(X t Ul ill I.J. 

metastasis)_sscDNA 


0.0 


96778 MK~M-45 Gastric 

carcinoma sscDNA 


0.1 


95012 MT) A -MB -468 Breast 
adenocarcinoma sscDNA 


1.3 


94949 NCI-N87 Gastric 
carcinoma sscDNA 


2.4 


95013 SCC-4 Squamous cell 
carcinoma of tongue sscDNA 


02 


9495 lJ3VCAR-5_Ovarian 
carcinoma sscDNA 


0.0 


95014_SCC-9_Squamous cell 
carcinoma of tongue jsscDNA 


0.0 


94952JRL95-2JUterine 
carcinoma sscDNA 


2.8 


95015_SCC-15_Squamous cell 
carcinoma of tongue sscDNA 


0.3 


94953 jafelaS3Jfcrvical 
adenocarcinoma sscDNA 


0.2 


950 17 J] AL 27_Squamous cell 
carcinoma of tongue sscDNA 


1.6 



Table 18, Panel 4D 



Tissue Name 


Relative 
Expression 
(%) 


Tissue Name 


Relative 
Expression 

(%) 


4Dtm2495f_ 
agl094 


4Dtm2495f_ 
agl094 


93768jSecondary Thl_anti- 
CD28/anti-CD3 


0.0 


93100 JIUVEC 
(Endothelial) BL-lb 


0.0 


93769 Secondary Th2 anti- 
CD28/lmti-CD3 


0.1 


93779 JIUVEC 
(Endothelial) JFN gamma 


0.0 


93770__Secondary Trl_anti- 
CD28/anti-CD3 


0.0 


93102 JIUVEC 

(EndotfaelialLTNF alpha + IFN 
gamma 


0.0 


93573JSecondary Thl jresting 
day4-6inIL-2 


0.0 


93101_HUVEC 

(Endothelial) TNF alpha + TLA 


0.3 


93572_Secondary Th2_resting 
day4-6inIL-2 


0.0 


93781 JIUVEC 
(Endothelial) EL-11 


0.0 


93571JSecondary Trl_resting 
day4-6inH^2 


0.0 


93583 JJung Microvascular 
Endothelial Cells_none 


0.0 


93568 jprimary Thl_anti- 
CD28/anu-OD3 


0.0 


93584__Lung Microvascular 
Endothelial Cells_TNFa (4 
ng/ml) and ILlb (1 ng/ml) 


0.0 1 


93569 primary Th2_anti- 
CD28/anti-CD3 


0.0 


92662 Jvlicrovascular Dermal 
endothehum none 


0.0 


93570j>rimary Trl_anti- 
CD28/anti-CD3 


0.0 


92663 J/ftcrosvasular Dermal 
endothelium__TNFa (4 ng/ml) 
and ILlb (1 ng/ml) 


0.0 


93 5 65 jrimary Thljresting dy 
4-6 in JL-2 


0.0 


93773 JBronchial 

epithelium TNFa (4 ng/ml) and 

ILlb a ng/ml) ** 


3.7 
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93566_primaxy Th2_jesting dy 
4-6inIL-2 


0.0 


93347_Small Airway 
Epithehum none 


4.5 


93567_primary Trljresting dy 
4-6 in JL-2 


0.0 


93348_Small Airway 
EpithehiimJTNFa (4 ng/ml) 
andILlb(lng/ml) 


1.7 


9335 1JJD45RA CD4 
lymphocyte anti-CD28/anti- 
CD3 


0.0 


92668_Coronery Artery 
SMC resting 


0.0 


93352_CD45RO CD4 
lymphocyte anti-CD28/anti- 
CD3 


0.0 


92669 Coronery Artery 
SMC TOFa(4ng/rnl)andILlb 
(1 ng/ml) 


0.0 


9325 1_CD8 Lymphocytes_anti- 
CD28/anti-CD3 


0.0 


93107 astrocytes resting 


8.5 


93353jchronicCD8 
Lymphocytes 2ry_resting dy 4- 
o in JLL-2 


0.0 


93 1 08_astrocytes_TNFa (4 
ng/ml) and JJLlb (1 ng/ml) 


0.2 


93574_chronic CDS 
Lymphocytes 2ry_activated 
CD3/CD28 


0.3 


92666 KU-812 
(Basophil) resting 


8.3 


93354 CD4 none 


0.0 


(Basophil)_JPMA/ionoycin 


100.0 


93252 Secondary 
ThlAWTrl anti-CD95 CH11 


0.0 


93579JXD1106 
(Keratinocytes) none 


70.2 


93 103_LAK cells_resting 


0.0 


93580_CCD1106 
(Keratinocytes)_TNFa and 
EFNg** 


3.0 


93788 LAK cells TL-2 


0.0 


93791_Liver Cirrhosis 


1.3 


93787 LAK cells IL-2+EL-12 


4.2 


93792_ Lupus Kidney 


0.0 


93789 JAK ceUsJL-2+IFN 
gamma 


0.0 


93577 NCI-H292 


16.6 


93790 LAK cells IL-2+IL-18 


0.0 


93358 NCI-H292 IL-4 


10.4 


cells_PMA/ionomycin and IL- 
18 


0.0 


93360 NCI-H292 IL-9 


20.2 


93578 NK Cells IL-2 resting 


0.0 


93359JNCI-H292JL-13 


6.3 


y3105/_Mixea Lymphocyte 
Reaction Two Way MLR 


0.0 


93357 NCI-H292 IFN gamma 


8.5 


93 1 1 0_Mixed Lymphocyte 
Reaction_Two Way MLR 


0.0 


93 777 HPAEC - 


0.0 


93 1 1 l_Mixed Lymphocyte 
Reaction_Two Way MLR 


0.0 


93778 J1PAECJL-1 beta/TNA 
alpha 


0.0 


93 1 12 Jvlononuclear Cells 
(PBMCs)resting 


0.0 


93254_JNormal Human Lung 
Fibroblast none 


36.3 


93 1 13_Mononuclear Cells 
(PBMCs) PWM 


0.0 


93253_Normal Human Lung 
Fibroblast TNFa (4 ng/ml) and 
EL-lb (1 ng/ml) 


18.6 


93 1 14 Mononuclear Cells 
(PBMCs) PHA-L 


0.0 


93257_Normal Human Lung 
Fibroblast IL-4 


16.0 


93249 Ramos (B cell) none 


0.0 


93256_Normal Human Lung 
Fibroblast H^9 


4.4 


93250_Ramos (B 
cell) ionomycin 


0.3 


93255_Normal Human Lung 
Fibroblast IL-13 


11.4 


93349 B lymphocytes PWM 


0.0 


93258 Normal Human Lung 


36.9 



217 



WO 02/26826 PCTAJSO 1/4233 6 







FibroblastJFN gamma 




93350_B lymphoytes_CD40L 
and EL-4 


0.0 


93106 Dermal Fibroblasts 
CCD1070_resting 


0.1 


92665JEOL-1 

(Eosinophil)_dbcAMP 

differentiated 


0.0 


93361_Dermal Fibroblasts 
CCD1070 TNF alpha 4 ng/ml 


0.0 


93248 JSOL-1 

(Eosinophil)_dbcAMP/PMAion 
omycin 


0.0 


93105JDermal Fibroblasts 
CCD1070 IL-1 beta 1 ng/ml 


0.0 


93356 Dendritic Cells none 


0.0 


93772_dermal fibroblast JFN 
gamma 


0.3 


93355JDendritic CellsJLPS 
100 ng/ml 


0.0 


93771 dermal fibroblast IL-4 


0.0 


93775 Dendritic Cells anti- 
CD^ 


0.0 


93260_IBD Colitis 2 


0.3 


93774_Monocytes resting 


0.0 


93261 EBDCrohns 


0.3 


93776JVIonocytes_LPS 50 
ng/ml 


0.0 


735010 Colon normal 


11.4 


93581_Macrophages resting 


41.8 


735019 Lung none 


5.3 


93582 JdacrophagesJLPS 100 
ng/ml 


0.1 


64028-1 Thymus none 


1.2 


93098JHDUVEC 
(Endothelial) none 


1.7 


64030-1 Kidney none 


2.0 


93099 JHUVEC 
(EndothelialLsterved 


0.0 







Panel 1 Summary: Ag273b Expression of the NO VI a gene is highest in a metastatic 
prostate cancer cell line PC-3 (CT = 26.8). There is also substantial expression of this gene in 
5 a number of lung cancer cell lines and brain cancer cell lines. Thus, expression of the NOVla 
gene could be used to distinguish lung, prostate or brain cancer cell lines from other samples. 
In addition, therapeutic inhibition of this gene product, through the use of small molecule 
drugs or antibodies, might have benefit in the treatment of lung, prostate or brain cancer. 
Among other normal tissues this gene is also low to moderately expressed in heart, colon, 

10 small intestine, trachea, salivary gland, fetal liver, and mammary gland. 

The NOVla gene encodes a novel insulin-like growth factor binding protein acid labile 
subunit. Among CNS tissues, this gene is expressed at moderate levels in cerebellum and 
thalamus. Insulin-like growth factor (IGF) has been shown to have neuroprotective effects, as 
is currently under investigation as a biopharmaceutical for the treatment of amyotropic lateral 

15 sclerosis. In serum, IGF is bound to both IGF-binding protein (IGFBP) and the acid labile 
subunit (IGFBP-ALS). In the brain, glia produce IGFBP; however the IGFBP-ALS has not 
been detected in the CNS. Therefore, the NOVla gene may represent the CNS equivalent of 
IGFBP-ALS. Because of the neuroprotective effects of IGF, therapeutic modulation of this 
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gene or its protein product may be useful in treating diseases in which neuronal 
death/degeneration occur such as amyotropic lateral sclerosis, multiple sclerosis, Alzheimer's 
disease, Parkinson's disease, Huntington's disease, spinocerebellar ataxia, or CNS injury such 
as stroke, head or spinal cord trauma. 

5 

Panel 1.3D Summary: Agl094 Results from two experiments using the same 
probe/primer set are in excellent agreement and are consistent with what is observed in Panel 
1. Expression of the NO VI a gene is highest in a lung cancer cell line (CT - 28). There is also 
substantial expression of this gene in a number of additional lung cancer cell lines and brain 
10 cancer cell lines as well as in a*metastatic prostate cancer cell line. Thus, NOVla gene 
expression could be used to distinguish prostate, lung or brain cancer cell lines from other 
samples. In addition, therapeutic inhibition of this gene product, through the use of small 
molecule drugs or antibodies, might have benefit in the treatment of prostate, lung or brain 
cancer. 

1 5 Among CNS tissues, there is low but significant expression in thalamus and 

cerebellum. Please see Panel 1 summary for description of potential utility of this gene in the 
CNS. 

Panel 2D Summary: Ael094 Results from two experiments using the same 
20 probe/primer set are in good agreement. Expression of the NOVla gene is highest in a 

metastatic breast cancer sample (CT = 26-27). In addition, several other breast cancer and 
lung cancer samples show increased expression when compared to their normal adjacent 
margin samples. This observation is consistent with the results in Panel 1 .3D that show higher 
NOVla gene expression in lung cancer cell lines. Thus, expression of this gene might be used 
25 to distinguish breast cancer or lung cancer tissue from their normal counterparts and might be 
of diagnostic value. Moreover, therapeutic modulation of the NOVla gene or its gene 
product, through the use of small molecule drugs or antibodies, may be of benefit for treatment 
of breast or lung cancer. 

30 Panel 3D Summary: Agl094 Expression of the NOVla gene is highest in a small cell 

lung cancer cell line (CT = 28.5). In addition, there is significant expression of this gene in 

other lung cancer cell lines as well as in several brain cancer and pancreatic cancer cell lines. 

These results are consistent with what is observed in the other panels. Thus, the expression of 

the NOVla gene may be used to distinguish lung, breast or pancreas cancer cell line samples 

35 from other tissues. Moreover, therapeutic modulation of this gene or gene product, through 
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the use of small molecule drags or antibodies, may be of benefit for treatment of lung, breast 
or pancreatic cancer. 

Panel 4D Summary: Agl094 The NOVla gene is expressed at high levels in basophils 
5 (CT 28.3) as well as in keratinocytes and normal lung fibroblasts (independently of their 

activation status). In addition, this gene is expressed at a lower level in a muco-epidermoid cell 
line (H292). Expression of the NOVla gene is also found in normal lung which is consistent 
with the data from Panel 1.3D. The protein encoded by this transcript is a homolog of insulin- 
like growth factor binding protein acid labile subunit, a component of the systemic insulin-like 
1 0 growth factor-binding protein (IGFBP) complex. Therefore, this gene may play an important 
role in the biology of circulating IGFs. IGFs are involved in a wide array of cellular processes 
such as proliferation, prevention of apoptosis, and differentiation. Thus, the NOVla gene may 
be a suitable target for protein therapeutic to modulate locally the mitogenic effect of IGF and 
could be useful in the treatment of emphysema, COPD, or skin related disease. 

15 
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effectors of growth hormone and are expressed in the mammalian spinal cord. The IGFBPs are 
a group of six genetically distinct proteins that bind IGFs and modulate their bioactivity. They 
appear in the brain during development, localize to the neuromuscular junction, and promote 
motor neuron survival. The benefit of IGF-I in amyotrophic lateral sclerosis ALS and its 

1 5 potential use in preventing motor neuron apoptosis in spinal cord injury dictates that studies of 
the presence and response of IGFBPs in that tissue be performed. METHODS: The IGFBPs in 
mouse spinal cord were analyzed by Western ligand blot, Western immunoblot, and reverse 
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postnatal day 30. RESULTS: Three IGFBPs with molecular masses of 24, 28, and 32 kDa 

20 were found, the latter two being the most prominent. The data indicate that these are IGFBP-4, 
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30 Many neurotrophic factors have been shown to enhance survival of embryonic motor 
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neurotrophic factor (GDNF) significantly increase choline acetyltransferase (ChAT) activity, 
but brain-derived neurotrophic factor (BDNF), neurotrophin-4 (NT-4/5), and neurotrophin-3 
(NT-3) do not. Surprisingly, ciliary neurotrophic factor (CNTF) actually reduces ChAT 
activity compared to age-matched control cultures. Neurotrophic factors have also been shown 
5 to alter the sensitivity of some neurons to glutamate neurotoxicity, a postulated mechanism of 
injury in the neurodegenerative disease, amyotrophic lateral sclerosis (ALS). Incubation of 
organotypic spinal cord cultures in the presence of the glutamate transport inhibitor threo- 
hydroxyaspartate (THA) reproducibly causes death of motor neurons which is glutamate- 
mediated. In this model of motor neuron degeneration, IGF-I, GDNF, and NT-4/5 are potently 
10 neuroprotective, but BDNF, CNTF, and NT-3 are not The organotypic glutamate toxicity 

model appears to be the best preclinical predictor to date of success in human clinical trials in 
ALS. 

NOV3a 

Expression of gene NOV3a was assessed using the primer-probe set Ag2 100, 
15 described in Table 19. Results from RTQ-PCR runs are shown in Tables 20, 21, 22, 23, and 
24. 



Table 19. Probe Name Ag2100 



Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 
MO: 


Forward 


5 1 -AGATCCCTGGAACAGAGGATT- 3 ' 


59 


21 


2446 


97 


Probe 


TET-5 1 - 

TGTCTGAAGCCAATAAACTTGCAGCA- 
3 » -TAMRA 


67.9 


26 


2474 


98 


Reverse 


5 ' - CCTTCATGTTCCTTTGGGTAA- 3 ' 


58.9 


21 


2513 


99 



20 



Table 20. Panel 1.3D 



Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expressionf%) 


1.3dtm3300t 
ag2100 


13dtm3300t 
ag2100 


Liver adenocarcinoma 


11.7 


Kidney (fetal) 


1.8 


Pancreas 


0.0 


Renal ca. 786-0 


7.1 


Pancreatic ca. CAPAN 2 


3.2 


Renal ca. A498 


3.7 


Adrenal gland 


1.4 


Renal ca, RXF 393 


3.1 


Thyroid 


0.1 


Renal ca. ACHN 


4.4 


Salivary gland 


0.1 


Renal ca.UO-31 


6.3 


Pituitary gland 


2.1 


Renal ca. TK-10 


3.2 
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Brain (fetafi 


9 1 


Liver 


n n 




94 7 


i_#iver vieuuj 


J.o 


Brain famvoHnlsA 


119 


Liver w. ^nepaTODiaSij ncpuz 


^ 9 




9 7 


Lung 


U.J 


RrfliTi nri - nr>r\r , 'jTnr\i 

i-Jltl ill ^lJJ.^/|JUt'<lLLipilo^ 




Lung ^le uu ; 


u.y 




1 ^ 


LAing ca, ^smau cenj jla-i 


o.o 


Brain (thalamus) 


30.4 


Lung ca. (small cell) NCI-H69 


8.5 


Cerebral Cortex 


100.0 


Lung ca. (s.cell var.) SHP-77 


7.5 


Spinal cord 


2.5 


Lung ca. (large ceIl)NCI-H460 


0.0 


CNS ca. felio/astro) U87-MG 


6.4 


Lung ca. (non-sm. cell) A549 


0.2 


CNS ca. (gUo/astro) U-118-MG 


33.7 


Lung ca. (non-s.cell) NCI-H23 


10.4 


CNS ca. (astro) SW1783 


5.9 


Lung ca (non-s.cell) HOP-62 


1.4 


CNS ca * (neuro; met) SK-N- 
AS 


14.5 


Lung ca. (non-s.cl) NCI-H522 


5.3 


CNS ca. (astro) SF-539 


7.4 


Lung ca (squam.) S W 900 


3.2 


CNS ca. (astro) SNB-75 


5.8 


Lung ca. (squam.) NCI-H596 


7.2 


CNS ca. (glio) SNB-19 


1.0 


Mammary gland 


0.2 


CNS ca.(giio)U251 


2.4 


Breast ca* (pi. effusion) MCF- 
7 


5,6 




n q 


Breast ca.* (pl.ef) MDA-MB- 

9*31 


1 >l C 

14.J 


Heart (fp 
IlCall lieid.il 




Jtueastca. (pi. errusionj I4/U 


2.4 


Heart 
lie dul 


U.I 


Breast ca. r> l-My 


6,8 


1 CUU OiwlCull 




Dreasx ca. iyuja-in 


1 A A 
14.0 


QV"p|p'f"!l1 TTIllcr»1<a 
OA.CJ.Cutl ill (4o I/IC 


u.u 


Ovary 


2.2 


Done mairow 




uvanan ca. uvlak.-j 


2.5 


ijaynius 


2.1 


Uvanan ca. UVCAK-4 


0.8 


opieen 


u.o 


Uvanan ca. u VCAK-5 


2.7 


l^jrlllJJii nunc 


U.4 


uvanan ca. uvoak-o 


3.2 


(~*c\ InTPP+si 1 
iui ccLai 


I.O 


uvanan ca. ajK.uv-1 


2.0 


O lUlilaVil 


1 ft 

I.U 


uvanan ca,^ (ascites; oK-UV-j 


l-l A 

I A 


Small intestine 


1.6 


Uterus 


0.0 


Colon ca. SW480 


13.1 


Placenta 


0.2 


Colon ca.* (SW480 met)SW620 


4.5 


Prostate 


0.2 


Colon ca. HT29 


4.1 


Prostate ca.* (bone met)PC-3 


2.0 


Colon ca.HCT-116 


5.0 


Iestis 


4.0 


Colon ca. CaCo-2 


5.9 


Melanoma Hs688(A).T 


0.7 


83219 CC Well to Mod Di£f 
(OD03866) 


2.8 ] 


VTelanoma* (met) Hs688(B).T 


0.3 


Colon ca.HCC-2998 


3.7 ] 


Melanoma UACC-62 


0.5 


Gastric ca.* (liver met) NCI- 
N87 


2.3 ] 


Melanoma M14 


7.2 


Bladder 


0.9 ] 


Melanoma LOX MVI 


2.8 


Trachea 


0.7 1 


Melanoma* (met) SK-MEL-5 


5.8 


Kidney 


0.7 


Adipose 


0.2 
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Table 21. Panel 2.2 



Tissue Name 


Relative 
Expression(% 




Relative 
Expression(%) 


2.2x4tmtf379t 
ag2100 b2 


Tissue Name 


2.2x4tm6379t 
ag2100 b2 


Normal Colon GENPAK 
061003 


6.2 


83793 Kidnev NAT (0004348^ 


) 30.3 


97759 Colon cancer (OD06064' 


) 13.4 


98938 Kidney malignant cancer 
(OD06204B) 


3.6 


97760 Colon cancer NAT 
(OD06064) 


9.0 


98939 Kidney normal adjacent 
tissue (OD06204E) 


10.5 


97778 Colon cancer (OD06159] 


4.5 


85973 Kidney Cancer 
(OD04450-01) 


2.4 


97779 Colon cancer NAT 
(OD06159) 


5.9 


85974 Kidney NAT (OD04450- 
03) 


13.3 


98861 Colon cancer (OD06297- 


3.8 


Kidney Cancer Clontech 
8120613 


6.6 


98862 Colon cancer NAT 


10.0 


Kidney NAT Clontech 8 120614 


1.2 


83237 CC Gr.2 ascend colon 


4.3 


Kidney Cancer Clontech 
9010320 


1.6 


83238 CC NAT (OD03921) 


2.8 


Kidney NAT Clontech 9010321 


4.5 


97766 Colon cancer metastasis 
(OD06104) 


1.7 


Kidney Cancer Clontech 
8120607 


0.5 


97767 Lung NAT (OD06104) 


3.1 


Kidney NAT Clontech 8 120608 


1.7 


87472 Colon mets to lung 
(OD04451-01) 


9.6 


Normal Uterus GENPAK 
061018 


1.1 


87473 Lung NAT (OD04451- 
02) 


3.2 


Uterus Cancer GENPAK j 
064011 


1.5 


Normal Prostate Clontech A+ 
6546-1 (8090438) 


1.2 


Normal Thyroid Clontech A+ 
6570-1 (7080817) 


0.0 


84140 Prostate Cancer 
(OD04410) 


0.0 


Thyroid Cancer GENPAK 
064010 


0.6 


84141 Prostate NAT 
(OD04410) 


0.7 


Thyroid Cancer INVTTROGEN 
A302152 


5.3 


Normal Ovary Res. Gen. 


2.8 


Thyroid NAT INV1TROGEN 
A302153 


0.0 


98863 Ovarian cancer 
(OD06283-03) 


11.7 


Normal Breast GENPAK 
061019 


3.0 | 


98865 Ovarian cancer 
NAT/fallopian tube (OD06283- 
07) 


3.0 


34877 Breast Cancer 
:OD04566) 


8.1 


Ovarian Cancer GENPAK 

r\ /* a Ann 

064008 


1.1 ] 


Breast Cancer Res. Gen. 1024 


2.9 


97773 Ovarian cancer 
(OD06145) 


\ 

0.9 


55975 Breast Cancer 
OD04590-01) 


14.7 


97775 Ovarian cancer NAT 
(OD06145) 


0.0 


§5976 Breast Cancer Mets ' 
OD04590-03) 


3.2 


98853 Ovarian cancer 
(OD06455-03) 


15.8 


57070 Breast Cancer Metastasis 
OD04655-05) 


5.4 


98854 Ovarian NAT 
(OD06455-07) Fallopian tube 


1.8 ( 


3ENPAK Breast Cancer 
)64006 


3.1 
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1 

Normal Lung GENPAK 06101C 


I 1.2 


Breast Cancer Clontech 
9100266 


2.6 


yz,33 1 jjivosivo poor dill, lung 
adeno (ODO4945-01 


8.4 


Breast NAT Clontech 9100265 


2.3 


yZjJQ LrUDg iNAl (\JlJU4y4j- 

03) 


1.2 


Breast cancer US VI 1 JK.UUEN 
A209073 


1.8 


541 jo Lung Malignant Cancer 
(OD03126) 


5.0 


Breast NAT INVllKOGEN 
A2090734 ' 


2.5 


84137 Lung NAT (OD03126) 


0.6 


97763 Breast cancer 
(OD06083) 


17.1 


yio /z Lung Lancer 
(OD05014A) 


10.1 


97764 Breast cancer node 
metastasis (OD06083) 


14.6 


yUJ /J Lung MAI (UU0DU14JtS) 


n a 

y.u 


Normal Liver GENPAK 

t\C 1 AAA 

061 009 


0.4 


y / /oi Lung cancer (UiJUoUolj 


1A 1 

10.1 


Liver Cancer Research Genetics 
RNA 1026 


0.0 


97762 Lung cancer NAT 
(GD06081) 


4.0 


Liver Cancer Research Genetics 
RNA 1025 


1.8 


85950 Lung Cancer (OD04237- 
01) 


A 1 

4.1 


Paired Liver Cancer Tissue 
Research Genetics RNA 6004- 
T 


1.1 


85970 Lung NAT (OD04237- 


2.0 


Paired Liver Tissue Research 
Genetics RNA 6004-N 


2.5 


ojZjj ucuiar Mel Met to Liver 
(ODO4310) 


0.9 


Paired Liver Cancer Tissue 
Research Genetics RNA 6005- 
T 


1.6 


83256 Liver NAT (ODO4310) 


0.4 


Paired Liver Tissue Research 
Genetics RNA 6005-N 


0.0 


841 Melanoma Mets to Lung 
(OD04321) 


10.4 


Liver Cancer GENPAK 064003 


0.7 


84138 Lung NAT (OD04321) 


2.0 


Normal Bladder GENPAK 
061001 


2.9 


iNormai JSJGney uxiJNrAK. 
061008 


5.0 


Bladder Cancer Research 
Genetics RNA 1023 


1.5 


5j / so ivioney La, jNuciear 
grade2(OD04338) 


15.3 


Bladder Cancer INVITROGEN 
A302173 


17.8 ! 


83787 Kidney NAT (OD04338) 


5.1 


Normal Stomach GENPAK 
061017 . 


10.4 


5 J /oo Kidney La JNuciear grade 
1/2 (OD04339) 


100.0 


Gastric Cancer Clontech 
9060397 


1.1 


83789 Kidney NAT (OD04339) 


■ 
J 

9.3 ! 


\ a i otomacn Liontecn 
5060396 


0.7 


83790 Kidney Ca, Clear cell 
type (OD04340) 


< 

14.0 f 


Gastric Cancer Clontech 
5060395 


2.8 ! 


83791 Kidney NAT (OD04340) 


I 

11.2 f 


^AT Stomach Clontech 
5060394 


2.8 


83792 Kidney Ca, Nuclear 
grade 3 (OD04348) 


< 

9.0 ( 


3astric Cancer GENPAK 
364005 


6.0 
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Table 22. Panel 3D 



Tissue Name 


Relative 
Expression(%] 




Relative 
Expression(%) 


3dx4tm5110t_ 
ag2100 a2 


Tissue Name 


3dx4tm5110t_ 
ag2100 a2 


94905_Daoy_Medulloblastoma/ 
Cerebellum sscDNA 


7.3 


94954_Ca Ski_Cervical 
epidermoid carcinoma 
(metastasis)_sscDNA 


21.0 


94906 JHB671JVledulloblastorn 
/Cerebellum sscDNA 


3.8 


94955_ES-2_Ovarian clear cell 
carcinoma sscDNA 


11.7 


94907JD283 

Med MeduUoblastoma/Cerebel] 
urn sscDNA 


15.7 


94957_Ramos/6h stim_ 
Stimulated with 
PMA/ionomycin 6h_sscDNA 


10.8 


94908_PFSK-.l_Primitive 
Neuroectodennal/Cerebellum s 
scDNA 


11.2 


94958JRamos/14h stirn_ 
Stimulated with 
PMA/ionomycin 14h_sscDNA 


6.2 


94909 XF-498 CNS sscDNA 


21.2 


94962_MEG-0 l_Chronic 
myelogenous leukemia 
(megokaryoblast)_sscDNA 


5.8 


94910JSNB- 

78 CNS/glioma sscDNA 


11.3 


94963_RajiJBurkitt l s 
lymphoma sscDNA 


6.8 


94911JSF- 

268 CNS/glioblastoma sscDN 
A 


7.6 


94964J)audiJ3urlritt's 
Ivmnhoma sscDNA 


14.7 


94912 T98G Glioblastoma ssc 
DNA 


12.0 


94965JJ266JB-cell 
plasmacytoma/myeloma sscDN 
A 


5.1 


96776J3K-N- 
SH_Neuroblastoma 
(metastasis) sscDNA 


5.6 


94968 j:A46JBurkitt's 
ymphoma sscDNA 


5.0 


94913_SF- 

295 CNS/glioblastoma sscDN 
A 


12.4 


94970_RLnon-Hodgkin , s B- 
cell lymphoma sscDNA 


3.8 


94914 Cerebellum sscDNA 


16.1 


94972 JMl_pre-B-cell 
lymphoma/leukerniasscDNA 


11.5 


96777 Cerebellum sscDNA 


3.6 


94973 Jurkat Tcell 
eukemia sscDNA 


12.5 


94916JSO- 

H292 Muco epidermoid lung 
carcinoma sscDNA 


14.0 


94974 TF- 

lJErythroleukemia_sscDNA 


9.9 


94917JDMS-114_Smallcell . 
lung cancer sscDNA 


10.3 


94975 J1UT 78 JT-cell 
lymphoma sscDNA 


14.7 


94918JDMS-79_Small cell 
lung 

cancer/neuroendocrine sscDNA 


100,0 


94977 JJ937_Histiocyric 
lymphoma sscDNA 


8.1 


94919JSO-H146_Small cell 
lung 

cancer/neuroendocrine sscDNA 


14.2 


94980 JCU-812_Myelogenous 
Leukemia sscDNA 


17.7 


94920 JsO-H526_Small cell 
lung 

cancer/neuroendocrine sscDNA 


19.8 


94981J769-P_Clear cell renal 
carcinoma sscDNA 


6.3 


94921_NCI-N417_Small cell 
lung. 


5.7 


94983_Caki-2_Clear cell renal 
carcinoma sscDNA 


9.5 
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cancer/neuroendocrine_sscDNA 








94923 JO-H82JSmall cell 
lung 

cancei/neuroendocrine sscDNA 


10.1 


94984_SW 839_Clear cell renal 
carcinoma sscDNA 


5.2 


94924_NCI-H157_Squamous 
cell lung cancer 
(metastasis) sscDNA 


13.8 


94986_G401_Wilms' 
tumor sscDNA 


6.3 


94925_NCI-H1 155_Large cell 
lung 

cancer/neuroendocrine sscDNA 


36.0 


94987 JIs766TJPancreatic 
carcinoma (LN 
metastasis) sscDNA 


. 15.7 


94926 JSO-H1299_Large cell 
lung 

cancer/neuroendocrine sscDNA 


22.7 


94988_CAPAN-l_Pancreatic 
adenocarcinoma (liver 
metastasis) sscDNA 


O.O 


94927_NCI-H727_Lung 
carcinoid sscDNA 


14.3 


94989J3U86.86_Pancreatic 
carcinoma (liver 
metastasis)_sscDNA 


14.0 


94928JTCI-UMC-1 l_Lung 
carcinoid sscDNA 


25.8 


94990_BxPC-3_Pancreatic 
adenocarcmoma sscDNA 


r\ a 

9.4 


94929 JLX-lJSmall ceU lung 
cancer sscDNA 


11.0 


9499 1_HP ACPancreatic 
adenocarcinoma sscDNA 


14.4 


94930_Colo-205_Colon 
cancer sscDNA 


12.7 


94992JMIA PaCa-2_Pancreatic 
carcinoma sscDNA 


2.6 


94931_KM12_Colon 
cancer sscDNA 


17.1 


94993_CFPAC-lJPancreatic 
ductal 

adenocarcinoma sscDNA 


o o c 

38.5 


94932J£A120L2_Coion 
cancer sscDNA 


7.0 


94994_PANC-l_Pancreatic 
epithelioid ductal 
carcinoma sscDNA 


19.5 


94933 - NCI-H716_Colon 
cancer sscDNA 


19.4 


94996JE24JBladder carcinma 
(transitional cell) sscDNA 


9.0 


94935J3W-48_Coion 
adenocarcinoma sscDNA 


10.6 


94997_5637_Bladder 
carcinoma sscDNA 


10.5 


94936_SW1116_Colon 
adenocarcinoma sscDNA 


7.7 


94998„HT-1197_BIadder 
carcinoma sscDNA 


A O 

4.8 


94937_LS 174T_Colon 
adenocarcinoma sscDNA 


9.8 


94999JM-UC-3_Bladder 
carcinma (transitional 
cell)_sscDNA 


13.3 | 


94938_SW-948 CoIon 
adenocarcinoma sscDNA 


1.4 


95000LA204__Rhabdomyosarco 
ma sscDNA 


15.2 


94939_SW-480jColon 
adenocarcinoma sscDNA 


7.6 


95001J1T- 

1080 Fibrosarcoma sscDNA 


11.9 


94940 JNO-SNU-5J}astric 
carcinoma sscDNA 


14.8 


95002 JrfG-63j3steosarcoma 
(bone) sscDNA 


7.3 


94941 JCATO mj3astric 
carcinoma sscDNA 


ICO 


95003 JSK-LMS- 
l_Leiomyosarcoma 
'vulva) sscDNA 


An s 


94943_NCI-SNU-16_Gastric 
carcinoma sscDNA 


12.5 


95004_SJRH30_Rhabdomyosar 
coma (met to bone 
marrow) sscDNA 


10.2 


94944JSTCI-SNU-l_Gastric 
carcinoma sscDNA 


12.3 


95005_A43 l_Epidermoid 
carcinoma sscDNA 


12.1 


94946 JOMJjastric 
adenocarcinoma sscDNA 


5.3 


95007_WM266- 

4 Melanoma sscDNA 


21.8 
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94947 J*F-48_Gastnc 
adenocarcinoma sscDNA 


7.7 


95010J3U 145_Prostate 
carcinoma (brain 
metastasis)_sscDNA 


0.2 


96778_MKN-45_Gastric 
carcinoma sscDNA 


1L7 


95 0 1 2 _MD A-MB -46 8_Breas t 
adenocarcinoma sscDNA 


5.6 


94949_NCI-N87_Gastric 
carcinoma sscDNA 


9.3 


95013_SCC-4_Squamous cell 
carcinoma of tongue_sscDNA 


0.3 


94951_OVCAR-5_Ovarian 
carcinoma sscDNA 


3.0 


95014jSCC-9jSquamous cell 
carcinoma of tongue sscDNA 


0.3 


94952JRL95-2JJterine 
carcinoma sscDNA 


4.5 


95015_SCC-15_Squamous cell 
carcinoma of tongue sscDNA 


0.2 


94953„HelaS3^Cervical 
adenocarcinoma sscDNA 


9.0 


95017_CAL 27J3quamous cell 
carcinoma of tongue sscDNA 


19.8 


Table 23. Panel 4D 


Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


4dtm3359t 
ag2100 


4dtm3359t 
ag2100 


93768_Secondary Thlanti- 
CD28/anti-CD3 


15.4 


93100_HUVEC 
(Endothelial) IL-lb 


12.2 


93769_Secondary Th2_anti- 
CD28/anti-CD3 


11.9 


93779 JiUVEC 
(Endothelial) IFN gamma 


16.6 


93770_Secondary Trl_anti- 
CD28/anuVCD3 


15.6 


93102_HUVEC 
(EndothelialLTNF alpha + IFN 
gamma 


11.8 


93573_Secondary Thl_resting 
day 4-6 in IL-2 


4.9 


93101JHUVEC 
(Endothelial)_TNF alpha + IL4 


11.4 


93572_Secondary Th2_resting 
day 4-6 in EL-2 


3.3 


93781JHUVEC 
(Endothelial) IL-11 


8.2 * 


93571_Secondary Trl jresting 
day 4-6 in IL-2 


6.0 


93583_Lung Microvascular 
Endothelial Cells none 


7.3 


93568 jrimary Thl_anti- 
CD28/anti-CD3 


13.6 


93584JLung Microvascular 
Endothelial Cells JTNFa (4 
ng/ml) and ILlb (1 ng/ml) 


6.2 


93569 primary Th2 and- 
CD28/anti-CD3 


12.0 


92662_Microvascular Dermal 
endothelium none 


23.3 


93570_primary Trl_anti- 
CD28/anti-CD3 


22.2 


92663_Microsvasular Dermal 
endothehum^TNFa (4 ng/ml) 
and ILlb (1 ng/ml) 


10.5 


93565jprimary Thl_re sting dy 
4-6 in IL-2 


100.0 


93773J3ronchial 

epithelium TNFa (4 ng/ml) and 

ILlb (1 ng/ml) ** 


0.6 


93566 primary Th2_resting dy 
4-6 in IL-2 


37.9 


93347JSmall Airway 
Epithelium none 


1.6 


93567 primary Trljresting dy 
4-6 in IL-2 


29.3 


93348_Small Airway 
Epithelium_TNFa (4 ngtal) 
and ILlb (1 ng/ml) 


7.4 


93351_CD45RACD4 
lymphocyte anti-CD28/anti- 
CD3 


13.6 


92668_Coronery Artery 
SMC resting 


4.4 
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93352_CD45RO CD4 
lymphocyte anti-CD28/anti- 
CD3 


15.4 


92669_Coronery Artery 

SMC TNFa (4 ng/ml) and ELlb 

(1 ng/ml) 


2.0 


93251 CD8 Lymphocytes anti- 
CD28/anti~CD3 


10.6 


93107 astrocytes resting 


1.3 


93353_chronic CD8 
Lymphocytes 2ry_resting dy 4- 
o in JUL-z 


n o 

is 


93108_astrocytes_TNFa (4 

_ J TT 11. /*1 /.--IS 

ng/ml) and 1L1 b (1 ng/ml) 




93574_chronic CD8 
Lymphocytes 2ry_activated 
LD3/CD28 


1*7 1 

j 17.3 


92666JOJ-812 
(Basophil) resting 


LLA 


93354 CD4 none 


0.5 


(Basophil) PMA/ionoycin 


28.5 


93252_Secondary 
Thl/Th2/Trl anti-CD95 CHI 1 


17.1 


93579JXD1106 
(Keratinocytes) none 


14.3 


93103 LAK cells resting 


3.6 


93580 JXDl 106 
(Keratinocytes) TNFa and 
IFNg** 


18.4 


93788 LAK cells IL-2 


16.8 


93791 Liver Cirrhosis 


0.5 


93787 LAK cells EL-2+IL-12 


8.4 


93792 Lupus Kidney 


3.3 


93789_LAK cellsJ0L-2+IFN 
gamma. 


16.4 


93577 NCI-H292 


29.5 


93790 LAK cells EL-2+IL-18 


16.8 


93358 NCI-H292 IL4 


27.7 


Q31 OA T AIT 

cells JPMMonomycin and EL- 
18 


0.6 


93360 NCI-H292 EL-9 


32.3 


93578 NK Cells IL-2 resting 


15.3 


93359 NCI-H292 EL-13 


13.4 


93 109_Mixed Lymphocyte 
ReactionJTwo Way MLR 


1.8 


93357JNCI-H292JFN gamma 


11.0 


93 1 10_Mixed Lymphocyte 
Reaction Two Way MLR 


6.1 


93777 HPAEC - 


8.5 


93 1 1 1 jMixed Lymphocyte 
Reaction Two Way MLR 


10.1 


93778_HPAEC_IL-1 beta/TNA 
alpha 


7.7 


93 1 ^Mononuclear Cells 
PBMCs) resting 


0.1 


93254_Normal Human Lung 
Fibroblast none 


6.3 


rtl 1 1 O X VT 1 /""I 11 

93113 Mononuclear Cells 
(PBMCs) PWM 


25.5 


93253_Normal Human Lung 
Fibroblast TNFa (4 ng/ml) and 
IL-lb (1 ng/ml) 


9.0 


C\1 t 1 A TV _ 1 n 11 

93114 Mononuclear Cells 
(PBMCs) PHA-L 


24.0 


93257_Normal Human Lung 
Fibroblast IL-4 


3.7 


93249 Ramos (B cell) none ! 


17.7 


93256_Normal Human Lung 
Fibroblast EL-9 


5.0 


93250JRamos (B 

cell) ionomycin | 


92.0 


93255_Normal Human Lung 
Fibroblast EL-13 


1.7 


"jj'r? jo lympiLocyLos jrvvivi 


AX £ 
45.0 


93258_Normal Human Lung 
Fiurooiasi triN gamma 


% A 


93350JB lymphoytes_CD40L 
and IL-4 


16.4 


93 106JDermal Fibroblasts 
CCD1070 resting 


57.4 


92665JBOL-1 

(Eosinophil)_dbcAMP 

differentiated 


10.5 


93361 J)ermal Fibroblasts 
CCD1070 TNF alpha 4 ng/ml 


79.0 


93248_EOL-l 

(Eosinophil) dbcAMP/PMAion 


7.0 


93105 Dermal Fibroblasts 
CCD1070 IL-1 beta 1 ng/ml 


21.8 
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omycin 








93356 Dendritic Cells none 


0.5 


93772_dermal fibroblastJFN 


22.2 


93355 J)endritic Cells_LPS 
lOOng/ml 


0.0 


93771 dermal fibroblast EL-4 


45.7 


93775 Dendritic Cells anti- 
CD40 


0.0 


93260 DBD Colitis 2 


0.9 


93774 Monocytes resting 


0.2 


93261 IBDCrohns 


1.0 


93776JMonocytesJLPS 50 
np/ml 

& 


0.0 


735010 Colon normal 


3.7 


93581 Macrophages resting 


4.4 


735019 Lung none 


1.5 


93582JMacrophagesJLPS 100 
ng/ml 


0.6 


64028-1 JThymus_jione 


13.0 


93098 HUVEC 
(Endothelial) none 


24.7 


64030-1 Kidney none 


31.2 


93099_HUVEC 
(Endothelial)_starved 


43.5 







Table 24, AI_comprehensivejpanel_vl.O 



Tissue Name 


Relative Ex 


pression(%) 


tm7130t_ 
ag2100_a2 


tm7159t 
ag2100_bl 


110967 COPD-F 


0.5 


0.8 


110980 COPD-F 


1.5 


1.2 


110968 COPD-M 


0.4 


0.6 


1 10977 COPD-M 


1.5 


1.9 


1 10989 Emphysema-F 


4.2 


6.0 


1 10992 Emphysema-F 


2.8 


2.9 


110993 Emphysema-F 


0.9 


0.8 


110994 Emphysema-F 


0.7 


0.4 


110995 Emphysema-F 


2.0 


5.4 


110996 Emphysema-F 


2.2 


2.4 


110997 Asthma-M 


1.9 


3.1 


111001 Asthma-F 


1.4 


2.7 


11 1002 Asthma-F 


1.0 


1.0 


1 1 1003 Atopic Asthma-F 


4.0 


22 


1 1 1004 Atopic Asthma-F 


16.6 


17.0 


1 1 1005 Atopic Asthma-F 


7.2 


5.5 


1 1 1 006 Atopic Asthma-F ■ 


0.9 


0.7 


111417Allergy-M j 


1.9 


2.4 


112347 Allergy-M 


0.0 


0.0 


112349 Normal Lung-F 


0.0 


0.0 


112357 Normal Lung-F 


6.1 


6.0 


112354 Normal Lung-M 


1.5 


2.3 


1 12374 Crohns-F 


2.9 


5.2 
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O.o 


i izj /j L/Tonns-r 


Z.D 


J.O 


l iz / jz iviatcn control ^Ton^ls-I , 


J.O 


D.4 


1 1 977^ fYrtVmo A/T 

i iz /zj v^Tonns-ivi 


A 1 


n 7 


i izjo / Matcn control ^ronns-JVi 


l.U 


1 A 


1 IZ J / o cronns-ivi 


u.u 


A A 


l lzoyu Matcn control v^ronns-M 


Z.D 


1 0 

. l.o 


l iz /zo cronris-M. 


1 O 

J.O 


J^ 


1 lz / J 1 Matcn Control cronns-M 


J.O 


0./ 


1 1 11 OA T T1«q*. T? 

llzjoU Ulcer Coi-r 


4.y 


A O 

4.y 


l iz / j4 Matcn control uicer coi-r 


1Z.0 


1Z.U 


11010/1 TTI^^/^^l T? 

1 izjo4 Ulcer coi-r 


o.o 


1 A 7 


i iz / j / Matcn control uicer coi-r 


4.1 


O.I 


1 1 T Tina** T? 

llzjoo Ulcer Col-r 


0.D 


1 1 
1.Z 


Hz/jo Matcn Control Ulcer Col-r 


f.D 


n o 

/.y 


1 1 T30 1 T T1/-»rt*. Ayf 

juzjoI uicer coi-M 


U.l 


A A 
U.U 


nz / J j Matcn control uicer coi-M 


z.y 


Z.J 


iizjoZ uicer coi-M 


o.o 


o.4 


1 1 T3Q/1 A/Ta+^I-i P n «<«i1 TTT/n^*, A/f 

1 1ZJV4 Matcn Control Ulcer (Jol-M 


A C 

U.3 


A ^ 

U.O 


l izjo j Ulcer Col-M 


1 1 1 
1Z.1 


l A A 

14.0 


nz /jo Matcn control uicer coi-M 


J.O 


< 1 
J.J 


1 11/111 Dn n . n *n»«» T? 

11z4zj rsonasis-r 


1 A 

1.4 


1 1 

1.1 


l Iz4^ / Matcn Control rsonasis-r 


o o 


1 Q 

l.o 


1 1 1/11 0 D^rt^om'p A>T 

1 1Z4 1 o rsonasis-M 


O.o 


A Q 
U.O 


1 lz /zj Matcn Control rsonasis-M 


o.l 


n a 
1 A 


1 1 1/1 1 A D« AM ' n „:„ A/f 

llz4iy rsonasis-M 


1 A 


1.3 


1 11/t1>4 A /f n+rVt-. _ 1 !)„,,_' ^ * ^ A jf 

1 Iz4z4 Matcn Control rsonasis-M 


A A 
0.4 


1.2 


1 1 1/1 OA D<i^_l<-»n-!ri A/f 

1 1Z4ZU rsonasis-M 


1 Q 

1.0 


2.4 


HZ4ZD Matcn control rsortasis-M 


Z.Z 


L.I 


1 A/1/COA AV/TC\ r\ A Dn^a "Pj _, _1 

lU4ooy [Mr) UA Bone-Baclcus 


lz.1 ( 


13.Z 


iU4oyu [Mr j Aaj iMormai oone-uacois 


J. 4 


4.Z 


iu4oy i [Mr j ua oynovium-r> acicus 


A1 1 

4 3. j 


JJ./ 


lU4oyz [dA) UA Cartilage-Baclcus 


A A 

o.y 


A A 
0.4 


li>4oy4 [BA) OA Bone-baclcus 


lo.o 


16.7 


11)40^5 (BAJ Aaj IMormai Bone-Backus 


6.5 ■ 


6.1 


lU4oyo [BAj UA oyno vium-B acicus 


1/1 A 

24.0 


Z4.Z 


104700 [SS) OA Bone-Backus 


12,3 


35.1 


104701 [SS) Adj Normal Bone-Backus 


7.9 


9.5 


11/4/ uz [ol>j ua oyno Yi urn-r3 acicus 


O.J 


7 Q 


117093 OA Cartilage Rep7 


2.0 


2.3 


112672 OA Bone5 


1.9 


0.8 


112673 OA Synoviums 


0.3 


1.2 


1 12674 OA Synovial Fluid cellsS 


0.5 


0.4 


1 17100 OA Cartilage Repl4 


0.4 


0.3 . 


112756 OA Bone9 i 


100.0 


100.0 
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1 IIH^H OA Qt/nrvtrrnTriQ. 

i iz / d / ua oynoviiuiiy 




u.z 


1 1 z / d o ua synovial r wig cells;/ 


U.o 


1 c 
l.j 


11/ izd ka uaruiage Kepz 


1 n 

l.v 


ft 6 

U.O 


1131?/. oonez ka 


z.o 


J.O 


1 1 j4yj oynoviumz jka 


1 7 
1. / 


ft n 
u. / 


iij*fy4 oyn riuio. cells ka 


ft Q 


0 1 

Z.l 


iiJ4yy Lartuage4 ka 


Z.l 


l.O 


n jjUU jD0ne4 ka 


1 0 
l.O 


Z.J 


1 1 J jU l oynovium4 ka 


Z.l 


Z.j 


lliDUz Syn Mmd Cells4 KA 


i n 


U.o 


113495 Carnlage3 KA 


Z.J 


z.o 


11 J4yo rJoneJ KA 


z.u 


Z.l 


1 1 j*ty 1 oynovmnij ka 


t i 
i.j 


t A 
1.4 


lij4yo oyn rluid Cells J KA 


z.y 


3.Z 


1 1 /luo Normal Cartilage KepzU 


U.l 


U. / 


ii jooj jduucj iNOiuiiu 


ft ^ 

U.J 


ft 1 

U.l 


113664 Synovium3 Normal 


0.0 


0.0 


113665 Syn Fluid Cells3 Normal 


0.1 


0.2 


1 1 71 07 Normal Cartilage Rep22 


0.9 


0.3 


113667 Bone4 Normal 


0.4 


0.7 


113668 Synovium4 Normal 


l.O 


1.1 


1 13669 Syn Fluid Cells4 Normal 


l.O 


0.7 



Panel 1.3D Summary: Ag210Q Expression of the NOV3a gene is highest in cerebral 
cortex (CT = 26.3). This gene is expressed at more moderate levels in other parts of the CNS 
5 including amygdala, cerebellum, hippocampus, substantia nigra, thalamus, spinal cord, and 
fetal brain. Expression of the NOV3a gene in other normal tissues was lower than that in 
brain, suggesting a specific function for this protein in the CNS. Thus, this gene may be useful 
as a marker to distinguish brain from other tissues. The NOV3a gene encodes a protein with 
homology to citron-kinase. Citron-kinase (Crtron-K) has been proposed by in vitro studies to 

10 be a crucial effector of Rho in regulation of cytokinesis. Citron-K is essential for cytokinesis 
in vivo in specific neuronal precursors and may play a fundamental role in specific human 
malformative syndromes of the CNS. General inhibitors of the RHO/RAC-INTERACTING 
CITRON KINASE family disrupt endothelial tight junctions, suggesting that specific 
modulators of this brain-preferential family member could be useful in delivery of therapeutics 

1 5 across the blood brain barrier, These general inhibitors also influence intracellular calcium 
flux, which is a central component of many important neuronal processes, such as apoptosis, 
neurotransmitter release and signal transduction. Thus, modulators of NOV3a protein function 
may prove useful in the treatment of neurodegenerative disorders involving apoptosis, such as 
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spinal muscular atrophy, Alzheimer's disease, Huntington's disease, Parkinson's disease, and 
others. Diseases involving neurotransmitters or signal transduction, such as schizophrenia, 
mania, stroke, epilepsy and depression may also benefit from agents that modulate the 
function of the NOV3a gene product 
5 The NOV3a gene also shows low expression in several metabolic tissues including 

adrenal gland (CT = 32), pituitary gland (CT « 32) and fetal heart (CT = 34). Interestingly, this 
gene is expressed at higher levels in adult skeletal muscle (CT = 37) compared to fetal skeletal 
muscle (CT = 31) as well as in adult liver (CT - 40) compared to fetal liver (CT = 3 1), Thus, 
the NOV3 A gene may be used to differentiate between the fetal and adult skeletal muscle and 
liver. Moreover, the therapeutic modulation of this gene, specifically its use in replacement 
type therapy through the administration of purified protein, might be beneficial in the 
treatment of diseases involving the degeneration of liver or skeletal muscle, such as muscular 
dystrophy. 

Panel 2,2 Summary: Ag2100 Expression of the NOV3a gene is highest in a kidney 
cancer sample (CT = 28). In addition, there are a number of normal tissue/cancer tissue pairs 
in which this gene is expressed at higher levels in the tumor than the normal matched tissue. 
Thus, expression of the NOV3a gene could be used to distinguish between cancerous tissue 
and normal tissue. In addition, therapeutic modulation of this gene product, through the use of 
small molecule drugs or antibodies, might be of benefit in the treatment of cancer. 

Panel 3D Summary: Ag2100 Expression of the NOV3a gene is highest in a lung 
cancer cell line (CT = 26). However, low to moderate expression is also seen in the majority 
of cancer cell lines on this panel, suggesting that this gene may play an important role in many 
cell types. 

Panel 4D Summary: Ag2100 The NOV3a gene is highly induced in Ramos B cells 
treated with PMA and iononiycin, in non-transformed B cells treated with PWM and in PBMC 
treated with PWM. All three of these observations are consistent with this transcript being 
induced in B cells after activation. Upon activation, T cells also produce this transcript, 
PBMC treated with PHA (T cell mitogen) express the transcript as well as primary activated 
Thl cells. Primary Trl and Th2 express the transcript to a lesser extent. Fibroblost and 
endothelial cell lines on this panel also express NOV3a gene, although at lower levels as 
compared to the activated lymphocytes. 
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Role in inflammation: The NOV3a gene product has homology to the RHO/RAC- 
interacting citron kinase. The citron kinase may play an important role in T cell activation, by 
regulating TCR-mediated T cell spreading, chemotaxis and other chemolrine responses and in 
apoptosis. Since the protein encoded for by the NOV3a gene has high homology to this kinase, 
5 it too could contribute to T cell motility, activation and apoptosis. Likewise, this putative 
kinase may also be important in B cell motility, antigen receptor mediated activation and 
apoptosis. 

Therapeutic function: Small molecule therapeutics designed against the protein 
encoded for by the NOV3a gene could reduce or inhibit inflammation. Anti-sense 
1 0 therapeutics that would block the translation of the transcript and protein production could also 
inhibit inflammatory processes. These types of therapeutics could be important in the 
treatment of diseases such as osteoarthritis. Likewise, these therapeutics could be important in 
the treatment of asthma, psoriasis, diabetes, and IBD, which require activated T cells, as well 
as diseases that involve B cell activation such as systemic lupus erythematosus. 

15 

AI_comprehensive janeMl.O Summary: Ag2100 The NOV3A gene is highly 
expressed in bone isolated from 5 different osteoaxthritic (OA) patients, synovium in 3 out of 5 
OA patients, but not in cartilege from OA patients nor in any tissues from rheumatoid arthritis 
(RA) patients or in control samples. Thus, small molecule therapeutics designed against the 
20 protein encoded for by the NOV3a gene could reduce or inhibit inflammation. Anti-sense 

therapeutics that would block the translation of the transcript and protein production could also 
inhibit inflammatory processes. These types of therapeutics could be important in the 
treatment of diseases such as osteoarthritis 

25 References: 

1. Di Cunto F., Imarisio S., Hirsch E., Broccoli V., Bulfone A., Migheli A., Atzori C, 

Turco R, Triolo R., Dotto G.P., Silengo L., Altruda R (2000) Defective neurogenesis in citron 

kinase knockout mice by altered cytokinesis and massive apoptosis. Neuron 28: 1 15-127. 

30 Citron-kinase (Citron-K) has been proposed by in vitro studies as a crucial effector of 

Rho in regulation of cytokinesis. To further investigate in vivo its biologic functions, we have 

inactivated Citron-K gene in mice by homologous recombination. Citron-K-/- mice grow at 

slower rates, are severely ataxic, and die before adulthood as a consequence of fatal seizures. 

Their brains display defective neurogenesis, with depletion of specific neuronal populations. 

35 These abnormalities arise during development of the central nervous system due to altered 
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cytokinesis and massive apoptosis. The results indicate that Citron-K is essential for 
cytokinesis in vivo but only in specific neuronal precursors. Moreover, they suggest a novel 
molecular mechanism for a subset of human malformative syndromes of the CNS. 

5 PMID: 11086988 

2. Jezior J.R., Brady J.D., Rosenstein D J., McCammon K.A., Miner A.S., Ratz P.H. 

(2001) 

Dependency of detrusor contractions on calcium sensitization and calcium entry through LOE- 
10 908-sensitive channels. Br. J. Pharmacol. 134:78-87. 



The subcellular mechanisms regulating stimulus-contraction coupling in detrusor 
remain to be determined, Ca(2+)-free solutions, Ca(2+) channel blockers, cyclopiazonic acid 
(CPA), and RhoA kinase (ROK) inhibitors were used to test the hypothesis that Ca(2+) influx 

15 and Ca(2+) sensitization play primary roles. In rabbit detrusor, peak bethanechol (BE)-induced 
force was inhibited 90% by incubation for 3 min in a Ca(2+)-free solution. By comparison, a 
20 min incubation of rabbit femoral artery in a Ca(2+)-free solution reduced receptor-induced 
force by only 5%. In detrusor, inhibition of sarcoplasmic reticular (SR) Ca(2+) release by 
2APB, or depletion of SR Ca(2+) by CPA, inhibited BE-induced force by only 27%. The 

20 CPA-insensitive force was abolished by LaCl(3). By comparison, 2APB inhibited receptor- 
induced force in rabbit femoral artery by 71 %. In the presence of the non-selective cation 
channel (NSCC) inhibitor, LOE-908, BE did not produce an increase in [Ca(2+)](i) but did 
produce weak increases in myosin phosphorylation and force. Inhibitors of ROK-induced 
Ca(2+) sensitization, HA-1077 and Y-27632, inhibited BE-induced force by approximately 

25 50%, and in combination with LOE-908, nearly abolished force. These data suggest that two 
principal muscarinic receptor-stimulated detrusor contractile mechanisms include NSCC 
activation, that elevates [Ca(2+)](i) and ROK activation, that sensitizes cross bridges to 
Ca(2+). 

30 PMID: 11522599 

3. Walsh S.V., Hopkins A.M., Chen J., Narumiya S., Parkos C.A., Nusrat A. (2001) 
Rho kinase regulates tight junction function and is necessary for tight junction assembly in 
polarized intestinal epithelia. Gastroenterology 121:566-579. 
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Background & Aims: Tight junctions are crucial determinants of barrier function in 
polarized intestinal epithelia and are regulated by Rho guanosine triphosphatase. Rho kinase 
(ROCK) is a downstream effector of Rho. Methods: A specific inhibitor of ROCK, Y-27632, 
5 was used to examine the role of ROCK in the regulation of tight junctions in model intestinal 
(T84) cells by electrophysiologic, biochemical, morphologic, and molecular biologic 
approaches. Results: ROCK inhibition induced reorganization of apical F-actin structures and 
enhanced paracellular permeability but did not alter the distribution or detergent solubility of 
tight junction proteins. Confocal microscopy showed colocalization of a subpool of ROCK 

10 with the tight junction protein zonula occludens 1 . Inhibition of ROCK function by a dominant 
negative mutant of ROCK also produced reorganization of apical F-actin structures without 
disruption of tight junctions. ROCK inhibition in calcium switch assays showed that ROCK is 
necessary for the assembly of tight and adherens junctions. Upon calcium repletion, occludin, 
zonula occludens 1, and E-cadherin failed to redistribute to the intercellular junctions; 

15 assembly of the apical F-actin cytoskeleton was prevented; and barrier function failed to 

recover. Conclusions: It has been suggested that ROCK regulates intact tight junctions via its 
effects on the F-actin cytoskeleton. ROCK is also critical for assembly of the apical junctional 
proteins and the F-actin cytoskeleton organization during junctional formation. 

20 PMID: 11522741 

NOV4 

25 Expression of gene NOV4 was assessed using the primer-probe sets Ag217, Ag850, 

and Agl469, described in Tables 25, 26, and 27. Results from RTQ-PCR runs are shown in 
Tables 28, 29, 30, 31, 32, and 33. , 

Table 25. Probe Name Ag217 

30 



Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 
NO: 


Forward 


5 ' -ATCTGTGCTGAGGCATGTTCCT-3 1 




22 


163 


100 


Probe 


FAM-5 ' - 

ATCCTCCTCCCTCCCCGGCTCTC-3 1 - 
TAMRA 




23 


192 


101 


Reverse 


5 ' -CTGCATGGCTGGTGTGATG-3 ' 




19 


222 


102 
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Table 26. Probe Name Ag850 



Primers 


Sequences 


TM 


Lengt 
h 


Start 
Position 


SEQ ID 
NO: 


Forward 


5 1 -CCTTTCTTCTCTTCCTCCTCAA- 
3' 


59.1 


22 


25 


103 


Probe 


FAM-5'- 

CACCTGGCGAGTGCTCCTCTCTG-3 1 - 
TAKRA 


70 


23 


71 


104. 


Reverse 


5 ' -GGTGGATGGCGTTGTAGAG-3 » 


59.1 


19 


96 


105 



5 (Please note that there is a single base mismatch within forward primer that is not 

predicted to affect binding) 



Table 27. Probe Name Agl469 



Primers 


Sequences 


TM 


Iiengt 
h 


Start 
Position 


SEQ ID 
NO: 


Forward 


5 1 - CGTACGTCTTCCATGATGAGTT- 
3' 


59.1 


22 


644 


106 


Probe 
<* 


TBT-5'- 

CGTGGCCTCEATGATTAAGATCCCTT- 
3 1 -TAMRA 


69.8 


26 


666 


107 


Reverse 


5 ' - AAGTCAGGGATGATGGTGAAG - 3 ' 


59 


21 


699 


108 



10 



Table 28. Panel 1 





Relative 
Expression(%) 




Relative 
Expressi6n(%) 


Tissue Name 


tm303f 


Tissue Name 


tm303f 


Endothelial cells 


0.0 


Renal ca. 786-0 


I 0.0 


Endothelial cells (treated) 


0.0 


Renal ca. A498 


0.0 


Pancreas 


0.0 


Renal ca.RXF393 


0.0 


Pancreatic ca. CAPAN 2 


5.4 


Renal ca. ACHN 


0.0 


Adrenal gland 


0.0 


Renal ca. UO-31 


0.0 


Thyroid 


0.0 


Renal ca. TK-10 


0.0 


Salavary gland 


0.0 


liver 


0.0 


Pituitary gland 


0.0 


Liver (fetal) 


0.0 


Brain (fetal) 


0.0 


Liver ca. (hepatoblast) HepG2 


0.0 


Brain (whole) 


0.0 


Lung 


0.0 


Brain (amygdala) 


0.0 


Lung (fetal) 


0.0 


Brain (cerebellum) 


0.0 


Lung ca. (small cell) LX-1 


3.1 


Brain (hippocampus) 


0.0 


Lung ca. (small cell) NCI-H69 


0.2 


Brain (substantia nigra) 


0.0 


Lung ca. (sxell var.) SHP-77 


0.0 


Brain (thalamus) 


0.0 


Lung ca. (large cell)NCI-H460 


0.0 
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Brain (hypothalamus) 


0.0 


Lung ca. (non-sm. cell) A549 


2.2 


Spinal cord 


0,0 


Lung ca. (non-s.cell) NCI-H23 


0.0 


CNS ca. (elio/astro) U87-MG 


0.0 


Lung ca (non-sxell) HOP-62 


0.0 


CNS ca. (Rlio/astro) U418-MG 


0.0 


Lung ca. (non-s.cl) NCI-H522 


0.0 


CNS ca. (astro) SW1783 


0.3 


Lung ca. (squam.) SW 900 


0.6 


CNS ca.* (neuro; met ) SK-N- 
AS 


6.7 


Lung ca. (squam.) NCI-H596 


0.2 


CNS ca. (astro) SF-539 


0.0 


Mammary gland 


0.0 


CNS ca. (astro) SNB-75 


0.0 


Breast ca,* (pi. effusion) MCF- 
7 


0.0 






Breast ca,* (pl.ef) MDA-MB- 


Ci ft 




\J.KJ 


Rroacf r»a H* /V\1 o-Ffiioi/vn'S r TAHT\ 

DicdbL ua_ \jpi. ciiusionj l^iu 


n n 




13. J 


oreasi ca. o jl -D*fj7 


u.u 


Heart 








Skeletal mnsHp 


0 0 


uvary 


n o 


Prtnp trisrrnw 

XJVJU.t' ILLCXXLKJYt 


o n 


Ovarian rn HVPAR-^ 

\JVal loll to. W V \-/AI\"J 




TTivmns 


0 0 

\J.\J 


Ovarian ra OVPAR-4 


\J.\J 


Spleen 


0.0 


Ovarian ca. OVCAR-5 


0.1 


Lymph node 


0.0 


Ovarian ca. OVCAR-8 


0.0 


Colon (ascending) 


0.0 


Ovarian ca. IGROV-1 


0.0 


Stomach 


0.0 


Ovarian ca.* (ascites) SK-OV-3 


0.0 


Small intestine 


0.0 


Uterus 


7.4 


Colon ca. SW480 


2.4 


Placenta 


100.0 


Colon ca.* (SW480 
met)SW620 


4.1 


Prostate i 


0.0 


Colon ca. HT29 


0.0 


Prostate ca.* (bone met)PC-3 


0.0 


Colon ca. HCT-116 


0.0 


Testis 


4.2 


Colon ca. CaCo-2 


0.0 


Melanoma Hs688(A).T 


0.0 


Colon ca. HCT-15 


0.0 


Melanoma* (met) Hs688(B).T 


0.0 


Colon ca. HCC-2998 


0.0 


Melanoma UACC-62 


0.0 


Gastric ca.* (liver met) NCI- 
N87 


45A 


Melanoma M14 


0.0 


Bladder 


0.0 


Melanoma LOX IMVI 


0.0 


Trachea 


0.0 


Melanoma* (met) SK-MEL-5 


0.0 


Kidney 


4.1 


Melanoma SK-MEL-28 


0.0 


Kidney (fetal) 


0.0 







Table 29. Panel 1.3D 



Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


1.3Dtm2782t__ 
afil469 


13Dtm2782t_ 
agl469 


Liver adenocarcinoma 


0.0 


Kidney (fetal) 


1.2 


Pancreas 


0.0 


Renal ca. 786-0 


0.0 
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Panrrffltic rji PAPA*M9 


U.U 


JCvCIlal Ca. x\Hyo 


d 1 


Arlrpnnl oln-nH 

.r\\Jl C/llaJL gidllU, 


A & 
U.U 


Ppnfll P"5TT7 ^Q^ 
Renal Ca. JcvA_r jyj 


9 5 


Thvroid 


u.u 


Renal ra APWM 


1 00 


OcUivaiy giauU 


u.u 


ivcuaJ. ta. UU"J 1 


04 




fl Q 

U.-7 


i\.CIlal Ca. 1 IV - 1 U 


0 9 


13 i a 111 ^ICLalj 




Liver 


0 0 
u.u 


JDid-Ul V WJ lUlcy 


A 1 




0 1 


DldUX {alxly HLlctld ) 


8 9 


jL/ivci i-a. ^iicjJaiuuiaoLy ncpvjZr 


0 0 

v/.V 


oraiii ^creueuuni/ 


n q 


T Tin fr 


0 0 
u.u 


"RtqTII frl Wt^rtpattTrvno i 


14 0 


T nncr ffetciW 


1 1 


JDIdlll ybUDbutQUa mgTa^ 


U.o 


T nTi or rva i email f^ll 1 T "V _ 1 


0 0 

u.u 


Brain (thalamus) 


3.6 


Lung ca. (small cell) NCI-H69 


0.0 


Cerebral Cortex 


100.0 


Lung ca. (s.cell var.) SHP-77 


2.1 


Spinal cord 


0.6 


Lungca. (large cell)NCI-H460 


0.0 


CNS ca. (glio/astro) U87-MG 


0.9 


Lung ca (non-sm. cell) A549 


0.0 


CNS ca. (glio/astro) U-l 18-MG 


15.1 


Lung ca. (non-s.cell) NCI-H23 


0.2 


CNS ca. (astro) SW1783 


0.5 


Lung ca (non-s.cell) HOP-62 


0.0 


CNS ca.* (neuro; met ) SK-N- 
AS 


1.3 


Lung ca. (non-s.cl) NCI-H522 


0.0 


CNS ca. (astro) SF-539 


0.0 


Lung ca. (squam.) SW 900 


0.0 


CNS ca. (astro) SNB-75 


10.2 


Lung ca. (squam.) NCI-H596 


0.0 


CNS ca. (glio) SNB-19 


16.3 


Mammary gland 


8.9 


CNSca.(glio)U251 


1.7 


Breast ca.* (pi. effusion) MCF- 
7 


12.9 




u.o 


Breast ca.* (pl.ef) MDA-MB- 

931 


0 f\ 
u.u 


xiean ^ioiaij 


R1 9 


Rr^oct r»a * Cr>\ P»f-fiici r\r\\ TAlVi 
JDIcoSL L/d. vpi. eiXUMOIJJ IHiLJ 


0 0 
u.u 


xiean 


Z.D 


jDreasi ud. o i ~D*+y 


1 1 
1.1 


reiai oKeieiai 




Prpoot r»o AvTT^ A "NT 
OI Coo I Cd. lVJUL'-rV~lN 


0 0 
u.u 


oiceieiai muscie 




Ovary 




x>one rn arrow 




Yculali Co. \J Y vAJ\-J 


n i 

U. 1 


inyrnus 




vj vanan ca. u v LAK-'t 


u.u 


opieen 


u.o 


u vanan ca. w v lako 


u.u 


Lymph node 


1 Q 


uvanan ca. kj v lak-o 


fi 0 

u.u 


L/Oiorecrai 


A A 


\J YaTlall Ca. IVJXVW V - 1 




oiomacfi 


1 zt 


wYaiiaii ca. ^asciies j ojv-vj v 


u.u 


Small intestine 


0.5 


Uterus 


0.3 


Colon ca. SW480 


0.0 


Placenta 


2.4 


Colon ca.* (SW480 met)SW620 


0.0 


Prostate 


0.0 


Colon ca.HT29 


0.0 


Prostate ca.* (bone met)PC-3 


0.4 


Colon ca. HCT-116 


0.0 


Testis 


1.7 


Colon ca. CaCo-2 


0.0 


Melanoma Hs688(A).T 


2.5 


83219 CC Well to ModDiff 
(OD03866) 


6.5 


Melanoma* (met) Hs6 88(B) T 


6.8 


Colon ca. HCC-2998 


0.0 


Melanoma UACC-62 


0.0 


Gastric ca.* (liver met) NCI- 
N87 


0.0 


Melanoma M14 


0.0 
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Bladder 


0.4 


Melanoma LOXMVI 


0.0 


Trachea 


0.0 


Melanoma* (met) SK-MEL-5 


0.4 


Kidney 


0.1 


Adipose 


10.6 



Table 30. General screening panel vl.4 



Tissue Name 


Relative 
Expression(%) 


Relative 
Expression(%) 


1.4tm7173f 
ag217J)2 


1.4^7186^ 
ag850 b2 


D6005-01 Human adipose 


0.3 


0.2 


112193 Metastatic melanoma 


0.0 


0.0 


112192 Metastatic melanoma 


! 0.4 


0.2 


95280 Epidermis (metastatic melanoma) 


1 0.0 


0.2 


95279_Epiderrnis (metastatic melanoma) 


1.0 


0.6 


Melanoma (met) SK-MEL-5 


0.0 


0.0 


112196_Tongue (oncology) 


0.8 


0.4 


113461 Testis Pool 


1.0 


0.5 


Prostate ca.(bone met) PC-3 


0.0 


0.0 


113455 Prostate Pool 


1.0 


0.7 


103396 Placenta 


33.5 


31.8 


113463 Uterus Pool 


0.1 


0.0 


Ovarian carcinoma OVCAR-3 


0.1 


0.1 


Ovarian carcinoma(ascites) SK-OV-3 


0.1 


0.1 


95297 Adenocarcinoma (ovary) 


0.1 


0.0 


Ovarian carcinoma OVCAR-5 


4.4 


4.9 


Ovarian carcinoma IGROV-1 


0,8 


0.2 


Ovarian carcinoma OVCAR-8 


7.2 


3.0 


103368_Ovary 


0.5 


0.6 


MCF7 breast carcinoma(pleural effusion) 


0.0 


0.0 


Breast ca. (pleural effusion) MD A-MB-23 1 


0.4 


0.0 


112189_ductal cell carcinoma(breast) 


9.2 


11.4 


Breast ca. (pleural effusion) T47D 


14.5 


4.5 


Breast carcinoma MDA-N 


0.0 


0.0 


113452 Breast Pool 


2.6 


1.4 


103398 Trachea 


0.5 


0.4 


112354 lung 


0.1 


0.0 


103374 Fetal Lung 


0.2 


0.4 


94921_Small cell carcinoma of die lung 


0.7 


0.4 


Lung ca.(small cell) LX-1 


18.4 


21.2 


94919_Small cell carcinoma of the lung 


1.8 


0.8 


Lungca.(s.cellvar.) SHP-77 


1.8 


1.0 


95268 Lung (Large cell carcinoma) 


. 22.3 


24.7 


94920 Small cell carcinoma of the lung 


0.0 


0.1 


Lung ca.(non-s.cell)_NCI-H23 


6.0 


3.5 
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Lu-n^ca flares eelh NCT-'R4n"n 


0 6 


0 3 

U.J 




^ 7 


1 9 


Tnnara fnnn-s rft 7sIPT-l : T i i99 




0 n 

\J,\J 


1 OA1Q7 T ivpr 

1UJJ7Z J-flVCl 




U.U 


1Ujj>\3 Petal i-rlVCA 


1 n 

l.VJ 


1 1 

1.1 




A A 


A 7 

u.z 


1 1 OHO J JSaUDCy x LKJ1 


1 R 
1 .0 


A R 
U.o 


l\Jj J / J Petal JSJUilCy 


9 0 




xvenai ca. / oo-u 


A 1 


A A 
U.U 


i iz too renai ceil carcinoiiia 


A ^ 
U.J 


A 7 

u.z 


xvenai ca. /vuixiN 


1 7 


1 0 

i.y | 


i 1 z i y u jxenai ecu carcinoma 


A A 


A A 
U.U 


rvenai ca. i iv- i u 


' A 7 


A 7 
U.Z 


Diaaaer 


1 A 
l.U 


A £ 

U.D 


vjasxnc ca. (uver met ) in t^i-iN o / 


Q7 A 


04.O 


1 1Z iy / OlOXnaCn 


A A 


A A 
U.U 


yt+yjo v^oion /vocuocarciiionia. 


A A 

U.U . 


A A 
U.U 


^Aiion ca. ovyh-ou 


oy.o 


Oo.j 


Polon /^!WARA ttipA QWA7A 

i^oion ca.i o w4ou met ) o w ozu 




77 A 
ZZ.4 


Polon rr\ TTT9Q 

kXHun ca. nxzy 


1 7 
1. / 


1 A 
l.U 


Polnn ra HPT 1 1 f\ 


A A 
U.U 


A A 
U.U 


^uion ca. v>a\^o-z 


1 A 
l.U 


A 7 
U./ 


r39iq pp wpn to MnH rn-Pf /nnn^fi/^ 


A £ 
U.O 


A 7 
U.Z 


7Tyjo v^oion /vaenocarciiioiija 


A 0 

u.y 


A 

U.O 


OAQOn Polon 


A 7 
U. / 


A 1 
U.O 


74500 v^oion /\xieno carcinoma 


A A 

U.U 


A A 
U.U 


1 1 0400 l^OiOIl x 001 


A H 
U. / 


A C 

0.5 


1 1040 /_oniall IJQLCSlJLIie r 001 




O Q 
Z.O 


1 1 040U oXOIilaCIl x OOl 


1 1 
1.1 


o 1 
2.1 


1 1 040 / oone Marrow r'ooi 


1 1 
1.3 


A A 


lUoo/i retairieart 


A' A 


O A 

0.0 


1 1 34 j i Heart r 001 


O O 


O A 


1 1 3400 juyrnpii in oae pooi 


. 2.1 


O A 

3.0 j 


1 (Will T7a+o1 Qlralotol "IV/fi-in/*?** 


A 1 


A A 

o.u ; 


iij^+do oiceieiai iviuscie f 001 


A A 
U.U 


A 1 
U.l 


1 1 *\A^Q Qi-»1*»Pn Pool 


A A 
U.U 


A A 
U.U 


1 1 Ttiimntc Pool 


£ 7 
0./ 


0. 1 
J.J 


PKTQ e*a /'rrlio/acfro^ TTR7 

uino ca. ^^iio/asiro j_uo /~jmvj I 


A 1 
U./ 


A £ 
U.O 






0 7 

V/.Zi 


CNS ca. (neuro;met)_SK-N-AS 


21.0 


16.9 


95264 Brain astrocytoma 


2.2 


2.4 


CNS ca. (astro) SNB-75 


0.0 


0.0 


CNS ca, felio)_SNB-19 


0.5 


0.1 


CNS ca. fgUo) SF-295 


100.0 


100.0 


1 1 3447__Brain (Amygdala) Pool 


0.0 


0.0 
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103382 Brain (cerebellum) 


0.2 


0.2 


64019-1 brain(fetal) 


0.8 


0.7 


113448 Brain (Hippocampus) Pool 


0.0 


0.1 


113464 Cerebral Cortex Pool 


0.2 


0.2 


113449 Brain (Substantia nigra) Pool 


0.0 


0.0 


113450 Brain (Thalamus) Pool 


0.0 


0.0 


103384 Brain (whole) 


0.3 


0.2 


113458 Spinal Cord Pool 


0.4 


0.2 


103375 Adrenal Gland 


0.4 


0.3 


113454 Pituitary gland Pool 


0.8 


0.5 


103397 Salivary Gland 


0.0 


0.0 


103369 Thyroid (female) 


0.4 


0.1 


Pancreatic ca. CAPAN2 


34.6 


25.5 


113453 Pancreas Pool 


5.7 


4.5 


Table 31. Panel 2D 


Tissue Name 


Relative Expression(%) 


2Dtm2759t_ 
agl469 


2Dtm3205t_ 
agl469 


2Dtrn3211t__ 
agl469 


Normal Colon GENPAK061003 


21.2 


24.0 


25.7 


83219 CC Well to Mod DifT (OD03866) 


4.9 


6.7 


6.3 


83220 CC NAT (OD03866) 


2.4 


7.6 


5.7 


83221 CC Gr.2 rectosigmoid (OD03868) 


4.4 


6.5 


4.5 


83222 CCNAT (OD03868) 


13.1 


14.5 


11.2 


83235 CC Mod DifT (ODO3920) 


2.2 


2.4 


2.6 


83236 CC NAT (ODO3920) 


6.3 


6.5 


4.9 


83237 CC Gr.2 ascend colon (OD03921) 


5.7 


9.3 


6.4 


83238 CC NAT (OD03921) 


8.4 


11.3 


8.6 


83241 CC from Partial Hepatectomy 
(ODO4309) 


5.2 


4.5 


3.2 


83242 Liver NAT (ODO4309) 


2.0 


3.4 


2.7 


87472 Colon mets to lung (OD04451-01) 


4.5 


4.3 


4.0 


87473 Lung NAT (OD04451-02) 


3.0 


3.0 


3.1 


Normal Prostate Clontech A+ 6546-1 


0.2 


0.3 


0.5 


84140 Prostate Cancer (OD04410) 


2.9 


5.4 


2.8 


84141 Prostate NAT (OD04410) 


9.9 


13.5 


10.2 


87073 Prostate Cancer (OD04720-01) 


6.0 


6.8 


4.6 


87074 Prostate NAT (OD04720-02) 


11.3 


8.9 


4.2 


Normal Lung GENPAK 061010 


18.6 


19.2 


12.7 


83239 Lung Met to Muscle (OD04286) 


0.0 


1.2 


1.0 


83240 Muscle NAT (OD04286) 


4.7 


6.0 


4.4 


84136 Lung Malignant Cancer (OD03 126) 


4.8 


8.5 


5.8 


84137 Lung NAT (OD03 126) 


8.5 


15.9 


8.1 


84871 Lung Cancer (OD04404) 


7.9 


7.6 


4.9 
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o4o /Z JLung MAI (UUU44U4) 


16.5 


23.0 


1 A < 

14.D 


o4o /.> Lung Cancer (OD04565) 


4.9 


3.1 


"5 A 

3.4 


54e7o Lung NAT (OD04565) 


3,6 


9.5 


z.9 


85950 Lung Cancer (OD04237-01) 


1.4 


4.1 


2.1 


85970 Lung NAT (OD04237-02) 


8.4 


9.3 


7.5 


83255 Ocular Mel Met to Liver (ODO4310) 


0.6 


0.5 


0.2 


83256 Liver NAT (ODO4310) 


1.0 


1.0 


0.7 


84139 Melanoma Mets to Lung (OD04321) 


0.2 


0.2 


A A 

0.2 


OjIIIO T "VTA //\r\ Ai^A4\ 

84138 Lung NAT (OD04321) 


6.7 


9.4 


5.4 


Normal Kidney GENPAK 061008 


11.7 


17.3 


12.4 


83786 Kidney Ca, Nuclear grade 2 (OD04338) 


3.0 


3.8 


4.1 


83787 Kidney NAT (OD04338) 


13.8 


19.5 


14.3 


83788 Kidney Ca Nuclear grade 1/2 (OD04339) 


16.8 


19.1 


15.0 


83789 Kidney NAT (OD04339) 


4,9 


4.6 


4.6 


83790 Kidney Ca, Clear cell type (OD04340) 


0.9 


1.6 


0.8 


83791 Kidney NAT (OD04340) 


11.5 


18.3 


14.1 


83792 Kidney Ca, Nuclear grade 3 (OD04348) 


0.6 


1.2 


0.4 


83793 Kidney NAT (OD04348) 


8.5 


15.4 


10.9 


87474 Kidney Cancer (OD04622-01) 


2.9 


4.3 


3.4 


87475 Kidney NAT (OD04622-03) 


15 


4.5 


3.9 


85973 Kidney Cancer (OD04450-01) 


0.3 


0.0 


0.4 | 


85974 Kidney NAT (OD04450-03) 


5.4 


7.8 


4.8 


Kidney Cancer Clontech 8120607 


1.4 


2.3 


1.7 


Kidney NAT Clontech 8 120608 


3.6 


4.2 


3.1 


Kidney Cancer Clontech 8120613 


0.6 


0.3 


0.7 


Kidney NAT Clontech 8 120614 


59.9 


5.4 


4.9 


Kidney Cancer Clontech 9010320 


10.7 


9.2 


11.7 


Kidney NAT Clontech 9010321 


8.8 


8.1 


14.2 


Normal Uterus GENPAK 061018 


15.0 


15.3 


14.2 


Uterus Cancer GENPAK 06401 1 [ 


9.3 


10.2 


13.1 


Normal Thyroid Clontech A+ 6570-1 


3.1 


3.6 


2.6 


Thyroid Cancer GENPAK 064010 


20.7 


30.1 


23.2 


Thyroid Cancer INVTTROGEN A3 02 152 


9.4 


20.9 


7.3 


Thyroid NAT INVTTROGEN A302153 


1.6 


4.0 


4.0 


Normal Breast GENPAK 061019 


45.4 


62.4 


41.8 


84877 Breast Cancer (OD04566) 


4.5 


5.7 


3.0 


85975 Breast Cancer (OD04590-01) 


10.5 


17.8 


14.9 


85976 Breast Cancer Mets (OD04590-03) 


44.4 


51.4 


35.1 


o / u / il iireast cancer Metastasis (UD04655-uj} 


1 1 A 

11,0 


14.2 


12.2 


GENPAK Breast Cancer 064006 


7.1 


8.3 


6.0 


Breast Cancer Res. Gen. 1024 


38.2 


37.1 


43.8 


Breast Cancer Clontech 9100266 


5.4 


4.8 


4.1 


Breast NAT Clontech 9100265 ! 


4.9 


10.3 


6.8 


Breast Cancer INVTTROGEN A209073 


11.7 


24.7 


13.5 


Breast NAT INVTTROGEN A2090734 


20.9 


23.3 


16.0 
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Normal Liver GENPAK 061009 


8.5 


12.6 


5.5 


Liver Cancer GENPAK 064003 


0.4 . 


0.9 


0.5 


liver Cancer Research Genetics RNA 1025 


3.9 


4.2 


2.0 


Liver Cancer Research Genetics RNA 1026 


1.7 


4.2 


3.7 


roucu i-j-vcr i^diK/Ci 1 ii>ouc ixcscarcn ocneucs 
RNA6004-T 


2.8 


2.8 


2.8 


Paired Liver Tissue Research Genetics RNA 
6004-N 


0.8 


1.3 


0.8 


Paired Liver Cancer Tissue Research Genetics 
RNA6005-T 


3.7 


3.0 


1.1 


Paired Liver Tissue Research Genetics RNA 
6005-N 


1 7 


7 6 


l.O 


Normal Bladder GHIMPATC 061 Of)1 


5 8 

■J .o 


0 7 


1 l.U 


Bladder Cancer Research fTPnpKctj RTJA in?"? 


2 6 




J.O 


Bladder Cancer TNJVTTROfiFN A7fl9i7* 


7 1 


1 9 


1.5 


87071 Bladder Cancer (OD0471 8-01^ 


0 7 


Dm\} 


1.5 


87072 Bladder Normal Adiacent fOD0471 8-0^ 


12 7 


16 6 


15 1 
13.1 


Normal Ovarv Res ("Jen 


13 2 


1 5 Q 


19 9 


Ovarian Cancer GFNPAK 064008 


inn n 


inn n 


mn n 


87492 Ovarv Cancer <T)D04768-07* 




n 7 

U. f 


n 

u.o 


87493 Ovarv NAT (OD04768-0Jtt 


18 8 


96 4 


93 7 


Normal Stomach GFNPAK 06101 7 


17 9 

X 1 .Li 




90 7 

zu./ 


Gastric Cancer Clontech 9060^58 


4 6 


7 0 


4 9 


NAT Stomach Clontech 9060359 


2.7 


3.3 


3.8 


Gastric Cancer Clontech 9060395 


17.0 


17.3 


14.7 


NAT Stomach Clontech 9060394 


9.9 


15.1 


9.3 


Gastric Cancer Clontech 9060397 


8.5 


11.1 


10.1 


NAT Stomach Clontech 9060396 


2.1 


2.8 


2.8 


Gastric Cancer GENPAK 064005 


8.2 


13.0 


9.2 


Table 32. Panel 4D 


Tissue Name 


Relative Expression(%) 


Relative 
Expression 
(%) 


4dx4tm5043f 
ag217 bl 


4dx4tm5056f 
ag217 bl 


4Dtm2436t_ 
agl469 


93768_Secondary Thl _anti-CD28/anti-CD3 


0.0 


1.2 


0.0 


93769_Secondary Th2_anti-CD28/anti-CD3 


0.0 


0.0 


5.5 


93770_Secondary Trl_anti-CD28/anti-CD3 


2.6 


0.0 


1.6 


93573_Secondary Thl jresting day 4-6 in IL-2 


1.8 j 


0.0 


3.3 | 


93572_Secondary Th2_resting day 4-6 in IL-2 


0.0 


0.0 


23.0 


93571JSecondary Trl jresting day 4-6 in IL-2 


7.0 


1.6 


12.6 


93568_primary Thl_anti-CD28/anti-CD3 


0.0 


0.0 


4.3 


93569_primary Th2_anti-CD28/anti-CD3 


0.0 


0.0 


22.2 


93570j5rimary Trl juiti-CD28/anti-CD3 


0.8 


0.0 


12.6 


93 565j3iimary Thl jresting dy 4-6 in IL-2 


0.0 


0.0 


33.7 
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93566 jprimary Th2_resting dy 4-6 in EL-2 


0.0 


0.0 


45.7 


yi!)D/_pnmary lrl_ resting dy 4-o in JUL-^ 


A A 




7/1 1 


93351_CD45RA CD4 lymphocyte_anti- 
CD28/anti-CD3 


8.1 


9.2 


0.9 


93352_CT)45RO CD4 lympnocyte_anti- 
CD28/anti-CD3 


A A 

0.0 


A A 
0.0 


A A 
O.U 


93251_CD8 Lympnocytes_anti~CD28/anu-CD3 


0.0 


0.0 


2.4 


93353__clironic CD8 Lymphocytes 2ryjresting 
ay *t-o in ii-rz 


A A 

0.0 


A A 

0.0 


A 7 
0./ 


93574 chronic CD 8 Lvmohocvtes 
2ry activated CD3/CD28 


2.1 


2.5 


0.3 


93354_CD4__none 


0.0 


0.0 


3.0 


93252 Secondary Thl/Th2/Trl anti-CD95 
CH11 


0.0 


0.0 


5.9 


93 103J1AK cells_resting 


0.0 


0.0 


6.0 


93788 JLAKcellsJL-2 


0.0 


0.0 


1.8 


93787_LAK cellsJL-2+IL-12 


0.0 


0.0 


11.0 


93789 LAK cells DL-2+IFN gamma 


0.0 


0.0 


11.9 


93790_LAK cells_IL-2+ IL-18 


2.2 


0.0 


9.8 


93104_LAK cells_PMA/ionomycin and IL-18 


0.0 


0.0 


2.8 


93578JMK Cells IL-2_resting 


0.0 


0.0 


13.7 


93 109_Mixed Lymphocyte ReacnonJTwo Way 

IVLLJlv 


0.0 


0.0 


6.0 


93 1 10 Mixed Lymphocyte Reaction Two Way 
MLR~ 


0.0 


0.0 


1.3 


93 1 1 1 Mixed Lymphocyte Reaction Two Way 
MLR 


0.0 


1.5 


0.6 


93 1 ^Mononuclear Cells (PBMCs)_jesting 


0.0. 


0.0 


1.6 


93 1 13_Mononuclear Cells (PBMCs)_PWM 


0.0 


0.0 


5.1 


93 1 14JVfononuclear CeUs (PBMCs)JPHA-L 


0.0 


0.0 


6.2 


93249 Ramos (B cell) none 


0.0 


0.0 


0.0 


93250 Ramos (B cell) ionomycin 


0.0 


1.5 


0.0 


93349 B lymphocytes PWM 


0.0 


3.4 


0.0 


93350 B lvmohovtes CD40L and IL-4 


0.0 | 


1.7 


2.9 


92665 EOL-1 (Eosinonhil^ dbcAMP 
differentiated 


0.0 


0.0 


0.0 


93248_EOL-l 

(Eosinophil) dbcAMP/PMAionomycin 


0.0 


0.0 


0.0 


93356_Dendritic Cells_none 


0.0 


0.0 


0.7 


93355 JDendritic Cells_LPS 100 ng/ml J 


1.9 


1.4 


0.0 


93775 JDendritic Cells_anti-CD40 


0.0 


0.0 


0.0 


93 774_Monocytes_resting 


0.0 


0.0 


0.2 


93776JVfonocytesJJ>S 50 ng/ml 


0.0 


0.0 


0.4 | 


9358 1 JVTacrophagesjresting 


0.0 


1.5 


0.0 


93582 JVfacrophagesJLPS 100 ng/ml 


6.4 


0.0 


0.0 


93098 JflJVEC (Endomelial)_none 


- 0.0 


0.0 


22.4 


93099JEIUVEC CEhdothelial)_starved 


0.0 


0.0 


45.7 


93100_HUVEC (Endothelial)JL-lb 


0.0 


0.0 


4.1 


93779 JHIJVEC (BidotheM)JFN gamma 


0.0 


0.0 


38.7 


93 102JHUVEC (Endothelial)_TNF alpha + IFN 
gamma 


0.0 


0.0 


4.9 
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93101_HUVEC (Endotnelial)_TNF alpha + IL4 


0.0 


0.0 


0.4 


93781 JHUVEC (EndomeHal)_IL-l 1 


0.0 


2.8 


16.6 


93583JLung Microvascular Endothelial 
Cells none 


0.0 


1.1 


92.7 


93584JLung Microvascular Endothelial 
Cells TNFa (4 ng/ml) and ILlb (1 ng/ml) 


0.0 


0.0 


25.5 


92662_Microvascular Dermal 
endothelium none 


3.7 


0.0 


100.0 


92663_Micro s vasular Dermal 
endothehum_TNFa (4 ng/mi) and ILlb (1 
ng/ml) 


0.0 


0.0 


20.7 


93773JBronchial epifhehumJTNFa (4 ngfad) 
analLio {l n^ml) 


3.9 


3.2 


0.0 


93347__Small Airway Epitheliumjione 


6.2 


4.5 


0.2 


93348_Small Airway EpimehumJTNFa (4 
ng/ml; ana ilid ngmiif 


11.2 


9.7 


1.6 


92668 Corrvnerv Arterv SMC resting 


5 8 


5.9 


3.3 ' 


and ILlb (1 ng/ml) 


42 


1 9 


2.4 


J J x.\j i aoimvytwa tvomifi 


61 1 


41.5 


27.2 


ng/ml) 


78 6 


69 9 


104 


92666_KU-812 (Basopliil)jresting 


0.0 


0.0 


0.3 


92667 JOJ-8 12 (Basophil) JMMonoycin 


0.0 


0.0 


1.7 


93579_CCD 1 1 06 (Keratinocytes)_none 


0.0 


0.0 


0.0 


93580 CCD1106(Kleratinocytes) TNFa and 
IFNg** 


0.0 


0.0 


0.0 


93791 JLiver Cirrhosis 


10.9 


5.4 


4.0 


93792_Lupus Kidney 


0.0 


2.3 


10.4 


93577_NCI-H292 


11.6 


2.8 


0.0 


93358 NCI-H292 1L-4 


2.9 


3.3 


0.0 


933601NCI-H292JL-9 


2.3 


1.8 


0.0 


93359_NCI-H292^.IL-13 


2.8 


0.0 


0.0 


93357__NCI-H292_IFN gamma 


3.8 


0.0 


0.3 


93777_HPAEC_- 


0.0 


0.0 • 


57.8 


93778_HPAEC_IL-1 beta/INA alpha 


0.0 


0.0 


8.8 


939S4. ^tffwmal TTiitnan T unor FiVifYVhlacT nnn p 

-?-Jx*-J^ X. > KJLlAliAL QUUIttU X_/UXlg X 1UL U Ulclo L HUILC 


0 0 


0.0 


7.5 


93?S^ 7\Tnrrrm1 Human T una Fibroblast TNFa 

?J*<JJ X>mXUaX XXlHXIrlH .l.iUllg J. JIULUUlajl llNX^d- 

(4 ng/ml) and EL-lb (1 ng/ml) 


0 0 

V/.v 


0.0 


6.7 


939S7 Mrwrnal T-Tnmnn T uno- FihrAblaQt TT 4, 


0 0 

\Jm\J 


0 0 


13. 8 


93256__Normal Human Lung FforoblastJOL-9 


0.0 


0.0 


7.2 


93255 JvTonnal Human Lung FibroblastJL-1 3 


0.0 


0.0 


20.6 


93258_Normal Human Lung Fibroblast JFN 
gamma 


0.0 


1.3 


34.6 


93106 Dermal Fibroblasts CCD 1070 resting 


40.7 


30.0 


1.5 


93361JDermal Fibroblasts CCD1070_TNF 
alpha 4 ng/ml 


13.1 


17.9 


8.2 


93 105 JDermal Fibroblasts CCD1070JL-1 beta 
1 ng/ml 


27.0 


19.2 


0.0 


93772_dermal fibroblast JFN gamma 


0.0 


0 r 0 


5.6 


93771_dermal fibroblastJL4 


2.3 


2.6 


7.0 


93260JBD Colitis 2 


2.3 


0.0 


4.0 
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93261JBD Crohns 


0.0 


1.1 


0.7 


735010_Colon_normal 


18.6 


5.9 


2.3 


735019_Lun&_none 


132 


8.1 


10.6 


64028-l_Thymus_none 


100.0 


100.0 


11.8 


64030-l_PCidney_noiie 


3.9 


1.6 


2.8 



Table 33. Panel 4.1D 



Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


4.1dx4tm6089i 
ag850 b2 


4.1dx4tm6089f 
ag850 b2 

— a _ 


93768 Secondary Thl anti- 
CD28/anti-CD3 


0.0 


93100JIUVEC 
(EndotheM)_IL-lb 


0.0 


93769_Secondary Th2 anti- 
CD28/anti-CD3 


0.0 


93779JSUVEC 
(Endothelial) IFN gamma 


0.8 


93770 Secondary Trl anti- 
CD28/anti-CD3 


0.0 


93102 JIUVEC 

(Endothelial) TNF alpha + IFN 

gamma 


1.0 


93573_Secondary Thl jresting 
day 4-6 in EL-2 


0.0 


93101_HUVEC 
(Endothelial) TNF alpha + IL4 


0.0 


93572JSecondary Th2_resting 
day 4-6 in IL-2 


0.0 


93781JE1UVEC 
(Endothehal) IL-11 


0.0 


93571_Secondary Trl_resting 
day 4-6 in IL-2 


0.7 


93583 JLung Microvascular 
Endothelial Cells none 


0.0 


93568 ^primary Thl anti- 
CD28/anti-CD3 


0.2 


j J J 0'r_J_<Ll.LJg IVJJOIUVdisULlIdl 

Endothelial Cells_TNFa (4 
ng/ml) and EL lb (1 ng/ml) 


0.0 


93569 nrimarvTh2 anri- 

%/ *J \JJ yji till dl J X LL£* tXLLLl 

CD28/anti-CD3 


0.0 • 


endothelium none 


0.3 


93570jmmaryTrl anti- 
CD28/anti-CD3 


0.6 


Q /fift ^ A^if^rncx/Qcn lor* nprmsil 
7*UUJ lYLivlvo YaoUIai Ls </L IJLUAl 

endothehumJTNFa (4 ng^ml) 
and ILlb (1 ng/ml) 


0.0 ' 


93565_primary Thl jresting dy 
4-6inIL-2 


0.0 


93773_BronchiaI 

epithelium TNFa (4 ng/ml) and 

ELlb(l ng/ml) ** 


0.9 


93566_jjrimary Th2_resting dy 
4-6 in EL-2 


0.0 


93347jSmalI Airway 
Epithelium_none 


1.8 


93567j?rirnary Trl_resting dy 
4-6 in IL-2 


0.0 


93348_Smali Airway 
Epithelium TNFa (4 ng/ml) 
and ILlb (Ing/rnl) 


4.0 


93351_CD45RACD4 
lymphocyte anti-CD28/anti- 
CD3 


74 


92668_Coronery Artery 
SMCresting 


1.8 


93352_CD45RO CD4 
lymphocyte anti-CD28/anti- 
CD3 


0.2 


92669 Coronery Artery 

SMC TNFa (4 ng/ml) and ILlb 

Cln^ml) 


1.3 


93251 CD8 Lymphocytes anti- 
CD28/anti-CD3 


0.0 


93 107_ astrocytes resting 


31.9 


93353_cbronic CD8 
Lymphocytes 2ry resting dy 4- 


0.2 


93108_astrocytes_TNFa (4 
ig/rnl) and ILlb (1 ng/ml) 


33.4 
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6 in TT.-? 

\J ill L±-i jl* 








93574_chronic CD8 
Lymphocytes 2ry_activated 


O.J 


92666JOJ-812 
(Basophil) resting 




93354 CD4 none 


.0.0 


7^.UU / XVLJ"Q 1Z. 

(Basophil) PMA/ionoycin 


0.0 


93252 Secondary 
Thl/Th2/rrl anti--CD95 CH11 


0.1 


93579_CCD1106 
(Keratinocytes)_none 


0.0 


93103 LAK cells resting 


0.0 


93580_CCD1106 
(Keratinocytes) TNFaand 
EFNg** 


0.0 


93788 LAK cells 11^2 


0.0 


93791 Liver Cirrhosis 


1.0 


93787 LAK cells IL-2+IL-12 


0.0 


93577 NCI-H292 


2.2 


93789_LAK cells JL-2+IFN 
gamma. 


0.0 


93358 NCI-H292 IL-4 


1.1 


93790 LAK cells IL-2+IL-18 


0.0 


93360 NCI-H292 IL-9 


1.5 


cells PMA/ionornycin and IL- 
18 


0 6 


93359 NCI-H292 H^13 


09 


93578JNK Cells DL-2_resting 


0.0 


93357_NCI-H292_EFN gamma 


\ 0.3 


93 109 JVIked Lymphocyte 
ReactionTwo Way MLR 


0.0 


93777 HPAEC - 


0.0 


93 1 1 0_Mixed Lymphocyte 
Reaction_Two Way MLR 


0.0 


93778 JflPAECJL-1 beta/TNA 
alpha 


0.0 


93 1 1 l_Mixed Lymphocyte 
Reaction Two Way MLR 


0.2 


93254_Normal Human Lung 
Fibroblast none 


0.0 


93 1 12_Mononuclear Cells 
(PBMCs) resting 


0.0 


93253_Norrnal Human Lung 
Fibroblast TNFa (4 ng/ml) and 
IL-lb (1 ng/ml) 


0.0 


93113 Mononuclear Cells 
(PBMCs)_PWM 


0.0 


93257_Norrnal Human Lung 
Fibroblast IL4 


0.1 


93114 Mononuclear Cells 
(PBMCs)_PHA-L 


0.0 


9325o_Normal Human Lung 
Fibroblast IL-9 


0.0 


93249 Ramos (B cell) none 


0.0 


rV1<1fff "XT-. - 1 TT ^_ T 

93255_Normal Human Lung 
Fibroblast IL-13 


0.1 


93250_Ramos (B 
cell)_ionomycin 


0.0 


93258_Normal Human Lung 
FibroblastlFN gamma 


0.8 j 


93349 B lymphocytes PWM 


0.0 


93106JDerrnal Fibroblasts 
CCD 1070 resting 


14.5 


93350JB lymphoytes_CD40L 

on/4 TT _A 

ano ULr*f 


n 1 


93361_Dermal Fibroblasts 

r^r^T) 1 CiK\ TTS.TT? o1*-.V.o. ^ ««/ m 1 

U^LUU/U_iJNr aipna4ng/mi 


ICO 

ID*/. 


92665_EOL^l 

{COSUlopnll J_QDCi\JYLr 

differentiated 


0.0 


y31U5_Dermal ribroDlasts 
CCD1070 IL-1 beta 1 n^ml 


10.1 


93248 EOL-1 

(Eosinophil)_dbcAMP/PMAion 
omycin 


0.0 


93772_derrnal fibroblast JFN 
gamma 


0.0 1 


93356 Dendritic Cells none 


0.0 


93771 dermal fibroblast IL-4 


0.0 


93355_Dendritic Cells_LPS 
100 ng/ml 


0.3 


93892 Dermal fibroblasts none 


0.0 


93775 Dendritic Cells anti- 
CD40 ! 


0.0 


99202_Neutrophils_TNFa+LPS 


0.0 
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9^774 Mnnnrvtpc: r^tfno" 
yjiiT iyxuhul/ y ic»o i voting 


0 0 


99203 >Jenfrr»Whi1<: none 


0.0 


93776JV[onocytesJLPS 50 
ng/ml 


0.0 


735010 Colon normal 


0.6 


93581_Macrophages resting 


0.0 


735019 Lung none 


0.9 


93582JVTacrophages_LPS 100 
ng/ml 


0.8 


64028-1 Thymus none 


6.0 


93098_HUVEC 
(Endothelial) none 


0.0 


64030-1 Kidney none 


100.0 


93099 JIUVEC 
(Endothelial)_starved 


o.o ! 







Panel 1 Summary: Ag217 Expression of the NOV4 gene is highest in placenta (CT = 
21.3). In addition, expression of this gene is also high in testis and uterus tissues. Thus, 
5 NOV4 gene expression could be used to distinguish placenta, and to a lesser degree testis and 
uterus tissue from other tissues. In addition, since these tissues are part of the reproductive 
system, this gene may play a role in reproduction. Therefore, therapeutic modulation of the 
NOV4 gene or its product might be of use in the treatment of diseases of reproduction, such as 
infertility. Furthermore, expression of the NOV4 is much higher in adult kidney (CT = 26) 
10 than fetal kidney (CT = 33) suggesting that this gene may be useful as a marker to distinguish 
the two. 

Panel 1.3D Summary: Agl469 Expression of the NOV4 gene on this panel is highest 
in cerebral cortex (CT = 27.3). Thus, the expression of this gene might be used to distinguish 

15 cerebral cortex from other samples. Among CNS samples, this gene is more moderately 

expressed in fetal brain, amygdala, hippocampus and thalamus. NOV4 gene expression is also 
detected in hippocampal and cortical tissue on panel CNS_Neurodegeneration_Vl .0, but does 
not show Alzheimer's disease-specific expression. The NOV4 gene encodes a protein with 
homology to plexin, a transmembrane cell adhesion molecule that interacts with the 

20 semaphorins in axon guidance and CNS development. Semaphorins can act as axon guidance 
proteins, specifically as chemorepellents that inhibit CNS regenerative capacity. Decreasing 
levels of this protein may be of use in inducing a compensatory synaptogenic response, as 
semaphorins are one of the major obstacles to CNS regeneration. Therefore, reducing the 
level of the NOV4 transcript or its protein product to may be beneficial in the treatment of 

25 Alzheimer's disease, Parkinson's disease, Huntington's disease, spinocerebellar ataxia, 

progressive supranuclear palsy, multiple sclerosis, ALS, head trauma, stroke, or any other 
disease/condition associated with neuronal loss. 
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The NOV4 gene is also moderately expressed in adipose and ovary. Interestingly, this 
gene is more highly expressed in fetal heart (CT = 28) when compared to adult heart (CT = 
33) as well as in fetal skeletal muscle (CT = 30) when compared to adult skeletal muscle (CT 
= 37). Thus, the expression of the NOV4 gene might be used to distinguish fetal heart or 
5 muscle from adult tissue. Moreover, the therapeutic modulation of this gene, specifically its 
use in replacement type therapy through the administration of purified protein, might be 
beneficial in the treatment of diseases involving the degeneration of heart or skeletal muscle, 
such as the consequence of myocardial infarction or in muscular dystrophy. 

10 General_screening_panel_vl.4 Summary: Ag217/Ag850 Results from two 

experiments using different probe/primer sets are in good agreement. Expression of the 
NOV4 gene on this panel is highest in a sample derived from a brain cancer cell line. In 
addition, there is substantial expression of this gene in pancreatic, colon, gastric and lung 
cancer cell lines. Thus, the expression of this gene could be used to distinguish the above 

15 mentioned sample types from other tissues. In addition, the therapeutic modulation of the 

NOV4 gene product, through the use of small molecule drugs or antibodies could be of benefit 
in the treatment of brain, pancreatic, gastric, colon or lung cancers. 

This gene is also expressed at low to moderate levels in a number of other samples on 
this panel, including kidney, placenta, testis, cerebral cortex and cerebellum. 

20 

Panel 2D Summary: Agl469 Results from three experiments using the same 
probe/primer set are in good agreement. Expression of the NOV4 gene is highest in an 
ovarian cancer sample (CT = 28). Interestingly, expression of this gene is lower in kidney 
tumors relative to matched normal kidney margins. This pattern of expression is observed in 
25 6/9 of the normal adjacent kidney/kidney cancer pairs on this panel. Thus, expression of the 
NOV4 gene could be used as a marker to distinguish normal kidney tissue from kidney tumors 
and may also have diagnostic benefit. Finally, therapeutic modulation of this gene product 
might have benefit in the treatment of kidney cancer. 

30 Panel 2.2 Summary: Ag217/Ag850 Results from two experiments using different 

probe/primer sets are in reasonable agreement. Expression of the NOV4 gene is highest in a 

sample derived from normal kidney tissue adjacent to a kidney cancer, among the samples on 

this panel. Furthermore, in the majority of cases this gene is expressed more highly in normal 

kidney tissues adjacent to kidney cancers. These results are consistent with what is seen in 

35 Panel 2D. Thus, expression of the NOV4 gene could be used to distinguish normal kidney 
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tissue from kidney cancer. In addition, therapeutic modulation of the protein encoded by this 
gene may be of use in the treatment of kidney cancer. 

Panel 4D Summary: Ag217/Agl469 Results from two experiments using different 
5 probe/primer sets show some differences. Using the Agl469 probe/primer set, the NOV4 
gene is moderately expressed in the microvascular dermal and lung endothelium (CT 29.2) as 
well as in primary Trl and Th2 T cells. With the Ag217 probe/primer set, the NOV4 gene is 
expressed at moderate levels in thymus and astrocytes independent of treatment. In addition, 
lower expression of this gene is seen in dermal fibroblasts. The protein encoded by the NOV4 

10 gene is homologous to murine plexin 2, a transmembrane cell-adhesion molecule. Plexins are 
receptors for multiple (and perhaps all) classes of semaphorins. Semaphorins influence neural 
regeneration. Therefore, the expression of this gene in astrocytes suggests that the use of small 
molecule drugs could be favorable for the treatment of CNS injury. Expression of the NOV4 
gene in thymus and some T cells (with Agl469) suggests a potential role for this plexin in 

1 5 development or differentiation. Therefore, antibodies raised against this protein might be 
useful as a marker or to modulate T cell differentiation for the treatment of T cell-mediated 
diseases. 

Panel 4.1D Summary: Ag850 The NOV4 gene is expressed in normal kidney, 
20 thymus, a dermal fibroblast cell line (CCD1070) and in astrocytes, among the samples on this 
panel. Expression of this gene is highest in kidney (CT = 28. 1), consistent with what is 
observed in Panel 2.2. The NOV4 gene encodes a protein that has homology to retinoic acid- 
responsive protein, which is known to be expressed at blood organ barriers and may function 
in transport (ref. 3). Astrocytes contribute to the blood brain barrier (ref. 4), so based on the 
25 homology of this gene to Stra6 and its expression in astrocytes, the NOV4 gene product may 
be important in maintaining the blood brain barrier and perhaps in the transport of small 
molecules across this barrier. Therefore, regulation of NOV4 gene product with small 
molecule therapeutics could allow the passage of specific therapeutic molecules into the brain 
usually blocked by tight junctions. Furthermore, modulation of the function of this protein 
30 may also be important in the treatment of autism, since it has been recently shown that autism 
may be linked to pathology associated with infection and this particular gene is found within a 
chromosomal locus associated with autism (ref. 5). 
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5 NOV5 

Expression of gene NOV5 was assessed using the primer-probe set Ag2976, described 
in Table 34. Results from RTQ-PCR runs are shown in Tables 35, 36, 37, 38, and 39. 

1 0 Table 34. Probe Name Ag2976 



Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID NOi 


Forward 


5 ■ -ACCCCAAATGGATTCCATTA-3 ' 


59 


20 


1428 


109 


Probe 


FAM-5'- 

CCCTCATGGATCTGCATAACCACACA- 
3 1 -TAMRA 


69.9 


26 


1465 


110 


Reverse 


5 1 - CTTGTGTGTGCATGCTTGTC - 3 1 


58.9 


20 


1516 


111 



Table 35. Panell.3D 



Tissue Name 


Relative Ex 


pression(%) 


1.3dtm3946f a 
S2976 


1.3dx4tm5499f 
__ag2976J>2 


Liver adenocarcinoma 


0.0 


0.0 


Pancreas 


0.0 


0.0 


Pancreatic ca. CAP AN 2 


0.0 


0.0 


Adrenal gland 


0.0 


0.7 


Thyroid 


0.0 


0.0 


Salivary gland 


0.0 


0.0 


Pituitary gland 


0.4 


0.0 


Brain (fetal) 


0.7 


1.0 


Brain (whole) 


1.1 


6.5 


Brain (amygdala) 


6.9 


4.4 


Brain (cerebellum) 


0.0 


0.9 


Brain (hippocampus) 


18.9 


3.3 


Brain (substantia nigra) 


1.9 


7.5. 


Brain (thalamus) 


2.0 


5.5 


Cerebral Cortex 


5.0 


5.3 


Spinal cord 


0.2 


0.3 


CNS ca. (gho/astro)U87-MG 


1.5 


0.7 


CNS ca. (gho/astro)U-118-MG 


0.6 


0.4 


CNS ca. (astro) SW1783 


0.3 


0.0 
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CJN6 ca.* (neuro; met) bK-N-Ao 


o.u 


A A 
U.U 


UJNi> ca. (astro; or -339 


a a 
U.U 


n a 

U.U 


UiNo ca. (astro) oJNo-/j 


a a 


a a 

U.U 


/"tkto a«» _\ ox to 1 a 

UN a ca. (gho) SNB-19 


A A 

U.U 


A A 
U.U 


OiNo ca. (glio) U-25I 


a a 
U.U 


A ^ 
U.J 


CIMS ca. (glio) SF-295 


A A 

U.U 


A A 
U.U 


Heart (fetal) 


A O 

U.Z 


A A 
U.U 


Heart 


A A 

U.U 


A A 
U.U 


Fetal Skeletal 


6.8 


"3 ^ 
J.J 


Skeletal muscle 


A 1 

0.1 


A O 


Bone marrow 


A A 
0.0 


A A 

0.0 


Thymus 


A A 
0.0 


A C 

U.J 


Spleen 


A A 
0.0 


1 Q 
1.0 


Lymph node 


100.0 


A A 

0.2 


Colorectal 


0.8 


1.3 


Stomach 


54,0 


100.0 


Small intestine 


0.4 


A if 

0.5 


Colon ca. SW480 


0.0 


A A 
0.0 


Colon ca.* (SW480 met)S W620 


1.0 


1 O 

1.8 


Colon ca. HT29 


0.2 


A A 

0.0 


Colon ca. HCT-1 16 


A A 

0.0 


A A 

0.0 


Colon ca. CaCo-2 


A a 

0.0 


A A 

0.0 


83219 CC Well to Mod Din (OD03866) 


A £ 

0.6 


A A 

0.0 


Colon ca. HCC-2998 


A 1 

0.2 


A A 

0.0 


Gastric ca.* (hyer met) NCI-N87 


A A 

0.4 


A O 

0.3 


Til J J 

Bladder 


A A 

0.4 


A A 

0.4 


Trachea 


0.0 


0.0 


Kidney 


A r\ 

0.0 


A A 

0.0 


Kidney (fetal) 


A f\ 

0.0 


A A 

0.0 


Kfinal ca. 786-0 


A *> 

0.3 


A A 

0.0 


Kenal ca. A498 


A 1 

0.2 


A C 

0.5 


Renal ca. RXF 393 


0.0 


A A 

0.0 


Renal ca. ACHN 


0.0 


0,0 


Renal ca. UO-31 


0.0 


0.0 


Renal ca. TK-10 


0.0 


A A 

0.0 


T ' 

Liver 


0.2 


A A 

0.0 


Liver (fetal) 


0.0 


A A 

0.0 


Liver ca. (hepatoblast) HepG2 


0.0 


0.0 


Lung 


A 1 
U.J 


A 0 
U.Z 


Lung (fetal) 


0.6 


0.0 


Lung ca. (small cell) LX- 1 


0.9 


3.6 


Lung ca. (small cell) NCLH69 ; 


3.6 


2.4 


Lung ca. (s.cell var.) SHP-77 


2.9 


1.4 


Lung ca. (large ceil)NCI-H460 


0.0 


19.9 


Lung ca. (non-sm. cell) A549 


0.0 


0.0 
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U.O 


ft 2 


L«ung Ca ^HOu-S.Ceil ) Li\Jr -oz 


n ft 
u.u 


ft 7 


i^ung ca. ^non-s.ci/ in ^i-riD zz 


n ft 

U.U 


ft 0 

U.v | 


L>ung ca. ^squam.j oW yuu 


n ft 

U.U 


ft ft 

u.u 


Lriing ca. (squam.; JNUi-xijyo 


ft 9 

u»z 


ft 9 


Mammary gland 


ft 9 

u.z 


ft ft 

u.u 


nreast ca.^ (pi. ettusionj MLt 1 -/ 


ft 1 


n A 

U.*r 


nreast ca.^ (pi.eij MJJ a-mts-z j i 


ft 1 
U. 1 


ft ft 

u.u 


oreast ca. (pi. ertusion) 14/u 


ft ft 
U.U 


ft ft 
U.U 


rJreast ca. r> l - D4y 


ft 9 
U.Z 


ft 9 


ureas 1 ca. ml/a-in 


ft \ 
U.J 


ft ft 
u.u 


Ovary 


ft 1 
U. 1 


ft ft 
u.u 


vjvanaii ca. tj v tArto 


ft £ 

U.O 


ft ft 
u.u 


u van an ca. UVOAK4 


ft ft 
u.u 


ft ft 
u.u 


L/ van an ca. kj v uajv-d 


ft ft 
u.u 


ft ft 
u.u 


u van an ca. uvlak.-o 


9 ft 
Z.U 


ft ft 
u.u 


uvananca. iLrKUv-i 


ft ft 
U.U 


ft ft 
u.u 


uvanan ca. (ascites} oiv-L) v -j 


ft ft 

u.u 


ft ft 

u.u 


Uterus 


ft ft 

u.u 


ft ft 

u.u 


PI.. .,, ...In 

riacenta 


U.J 


ft ft 

u.u 


Frostate 


U.U 


U.U 


rrostate ca.* (bone metjrC-i 


U.i 


ft ft 
U.U 


Testis 






Melanoma risooo(A j. 1 


ft ft 
U.U 


ft ft 
U.U 


Melanoma* (met) Hs688(B).T 


0.0 


0.0 


Melanoma UACC-62 


0.1 


0.0 


Melanoma M 14 


0.2 


0.0 


Melanoma LOX IMVI 


0.0 


0.0 i 


Melanoma* (met) SK-MEL-5 


0.2 


0.5 1 


Adipose 


0.3 


0.3 ! 


Table 36. Panel 2D 


Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


2dtm3947f 
ag2976 


2dtm3947f 
ag2976 


Normal Colon GENPAK 
061003 


12.9 


Kidney NAT Clontech 8 120608 


0.0 


83219 CC Weil to Mod Diff 
(0DO3866) 


20.2 


Kidney Cancer Clontech 
8120613 


0.0 


83220 CC NAT (OD03866) 


12.9 


Kidney NAT Clontech 8120614 


0.0 


83221 CC Gr.2 rectosigmoid 
(0DO3868) 


0.0 


Kidney Cancer Clontech 
9010320 


0.0 


83222 CC NAT (OD03868) 


0.0 


Kidney NAT Clontech 9010321 


0.3 ; 
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83235 CCModDiff 
(ODO3920) 


0.0 


Normal Uterus GENPAK 
061018 


0.0 


83236 CC NAT (ODO3920) 


0.0 


Uterus Cancer GENPAK 
064011 


5.2 


83237 CC Gr.2 ascend colon 
COD03921) 


10.6 


Normal Thyroid Clontech A+ 
6570-1 


0.0 


83238 CC NAT (OD03921) 


17.0 


Thyroid Cancer GENPAK 
064010 


0.0 


83241 CC from Partial 
Hepatectomy (ODO4309) 


0.0 


Thyroid Cancer INVTTROGEN 
A302152 


0.0 


83242 Liver NAT (ODO4309) 


0.7 


Thyroid NAT INVTTROGEN 
A302153 


0.0 


87472 Colon mets to lung 
(OD04451-01) 


0.3 


Normal Breast GENPAK 
061019 


0.0 


87473 Lung NAT (OD04451- 
02) 


0.0 


84877 Breast Cancer 
(OD04566) 


0.0 


Normal Prostate Clontech A+ 
6546-1 


0.0 


85975 Breast Cancer 
(OD04590-01) 


0.0 


84140 Prostate Cancer 
(OD04410) 


0.5 


85976 Breast Cancer Mets 
(OD04590-03) 


1.1 


84141 Prostate NAT 
(OD04410) 


1.6 


87070 Breast Cancer Metastasis 
(OD04655-05) 


0.0 


87073 Prostate Cancer 
(OD04720-01) 


0.8 


GENPAK Breast Cancer 
064006 


0.0 


87074 Prostate NAT 
(OD04720-02) 


1.4 


Breast Cancer Res. Gen. 1024 


6.2 


Normal Lung GENPAK 061010 


5.2 


Breast Cancer Clontech 
9100266 


0.9 


83239 Lung Met to Muscle 
(OD04286) 


9.8 


Breast NAT Clontech 9 100265 


0.0 


83240 Muscle NAT 
(OD04286) 


0.0 


Breast Cancer INVTTROGEN 
A209073 


1.4 


84136 Lung Malignant Cancer 
OD03126) 


0.0 


Breast NAT INVTTROGEN 
A2090734 


0.2 


84137 Lung NAT (OD03126) 


0.0 


Normal Liver GENPAK 
061009 


0.0 


84871 Lung Cancer (OD04404) 


0.3 


Liver Cancer GENPAK 064003 


5.7 


84872 Lung NAT (OD04404) 


0.5 


Liver Cancer Research Genetics 
RNA 1025 


0.0 


84875 Lung Cancer (OD04565) 


0.8 


Liver Cancer Research Genetics 
RNA 1026 


0.0 


84876 Lung NAT (OD04565) 


0.0 


Paired Liver Cancer Tissue 
Research Genetics RNA 6004- 
T 


1.3 


85950 Lung Cancer (OD04237- 
01) 


1.7 


Paired Liver Tissue Research 
Genetics RNA 6004-N 


2.5 


85970 Lung NAT (OD04237- 
02) 


0.7 


Paired Liver Cancer Tissue 
Research Genetics RNA 6005- 
T 


0.0 


83255 Ocular Mel Met to Liver 
(ODO4310) 


0.0 


Paired Liver Tissue Research 
Genetics RNA 6005-N 


3.1 


83256 Liver NAT (ODO4310) 


0.0 


Normal Bladder GENPAK 
061001 


4.8 
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84139 Melanoma Mets to Lung 

\\JU\J l t J£> I ) 


\j.yj 


Bladder Cancer Research 

rWipficc PNA 1 09"* 
vJCUCLIUo I\J.\/\. JLUzO 


7 1 


RA1 ^8 T nntT "MAT (CiTlftA^ 1 ^ 


n n 


Bladder Cancer INVTTROGEN 

A 10? 17^ 




Normal Kidney GENPAK 

UOIUUO 


u.o 


87071 Bladder Cancer 

fO"DfM71 8-011 

^ vyi^vr+ / i o - V X J 


1 O 


83786 Kidney Ca, Nuclear 
graae z \yju\j'tjjo) 




87072 Bladder Normal 

AHinrpnt fODfi471 R-fi^ 

rVUfavCllL yWJL'U'T f lo-VO y 


ft ft 


83787 Kidney NAT (OD04338) 


0.3 


Normal Ovary Res . Gen. 


4.6 


83788 Kidney Ca Nuclear grade 
1/2(OD04339) 


0.3 


Ovarian Cancer GENPAK 
064008 


0.4 


83789 Kidney NAT (OD04339) 


2.0 


87492 Ovaiy Cancer 
(OD04768-07) 


0.9 


83790 Kidney Ca, Clear cell 
type (OD04340) 


0.2 


87493 Ovary NAT (OD04768- 
08) 


0.0 


83791 Kidney NAT (OD04340) 


1.5 


Normal Stomach GENPAK 
061017 


100.0 


83792.Kidney Ca, Nuclear 
grade3(OD04348) 


0.0 


Gastric Cancer Clontech 
9060358 


0.0 


83793 Kidney NAT (OD04348) 


0.9 


NAT Stomach Clontech 
9060359 


70.2 


87474 Kidney Cancer 
(OD04622-01) 


0.0 


Gastric Cancer Clontech 
9060395 


0.0 


87475 Kidney NAT (OD04622- 
03) 


0.0 


NAT Stomach Clontech 
9060394 


26.4 


85973 Kidney Cancer 
(OD04450-01) 


0.3 


Gastric Cancer Clontech 
9060397 


0.0 


85974 Kidney NAT (OD04450- 
03) 


0.1 


NAT Stomach Clontech 
9060396 


33.0 


Kidney Cancer Clontech 
8120607 


0.0 


Gastric Cancer GENPAK 
064005 


2.5 


Table 37. Panel 3D 


Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


3dx4tm5126f 
ag2976 al 


3dx4tm5126f 
ag2976 al 


94905 JDaoyJVTedulloblastoma/ 
Cerebellum sscDNA 


7.9 


94954_Ca SkiJDervical 
epidermoid carcinoma 
(metastasis) sscDNA 


0.0 


94906_JE671JVfeduUoblastom 
/Cerebellum sscDNA 


0.0 


94955_ES-2_Ovarian clear cell 
carcinoma sscDNA 


0.0 


94907_D283 

Med_MeduHoblastoma/Cerebell 
um sscDNA 


0.0 


94957JRamos/6h stim__ 
Stimulated with 
PMA/ionomycin 6h sscDNA 


0.0 


94908 JTSK^riinitive 

NeuroectodermajyCerebellum_s 

scDNA 


0.0 


94958_Ramos/14h stim_ 
Stimulated with 
PMA/ionomycin 14h sscDNA 


5.1 


94909 XF-498 CNS sscDNA 


0.0 


94962JMEG-01j:hronic 
myelogenous leukemia 


0.0 
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(megokaryoblast)_sscDNA 




94910__SNB- 

78 CNS/glioma sscDNA 


0.0 


94963_Raji_Burkitt's 
lymphoma sscDNA 


0.0 


94911_SF- 

268 CNS/glioblastoma sscDN 
A 


0.0 


9496^JDaudiJBurlritt's 
lymphoma sscDNA 


0.0 


94912 T98G Glioblastoma ssc 
DNA 


0.0 


94965lU266_B-cell 
plasmacytoma/myeloma sscDN 
A 


0.0 


96776_SK-N- 
SHjSleuroblastoma 
(metastasis) sscDNA 


0.0 


94968 j:A46_Burkitt , s 
lymphoma sscDNA 


6.0 


94913_SF- 

295_CNS/glioblastoma_sscDN 
A 


0.0 


94970JRL_non-Hodgkin f s B- 
ceD lymphoma sscDNA 


0.0 


94914 Cerebellum sscDNA 


19.4 


94972JMl_pre-B-cell 
lymphoma/leukemia sscDNA 


0.0 


96777 Cerebellum sscDNA 


0.0 


94973 JurkatT cell ' 
leukemia sscDNA 


0.0 


94916_NCI- 

H292_Mucoepiderrnoid lung 
carcinoma sscDNA 


0.0 


94974JTF- 

lJBrythroleukeiniasscDNA 


0.0 


94917JDMS-1 14_Small cell 
lung cancer sscDNA 


15.0 


94975JrIUT78JT-ceil 
lymphoma sscDNA 


2.8 


94918_DMS-79_Small cell 
lung 

cancer/neuroendocrine sscDNA 


69.5 


94977_U937Jffistiocytic 
lymphoma sscDNA 


0.0 


94919_NCI-H146_Smali cell 
lung 

cancer/neuroendocrine sscDNA 


0.0 


94980_KU-812_Myelogenous 
leukemia sscDNA 


0.0 


94920_NCI-H526JSmall ceU 
lung 

cancer/neuroendocrine sscDNA 


75.8 


94981J769-P_Clear cell renal 
carcinoma sscDNA 


0.0 


94921_NCI-N417_Small cell 
lung 

cancer/neuroendocrine sscDNA 


0.0 


94983_Caki-2_Clear cell renal 
carcinoma sscDNA 


0.0 


94923 JO-H82J3mall cell 
lung 

cancer/neuroendocrine sscDNA 


0.0 


94984_SW 839_Clear cell renal 
carcinoma sscDNA 


0.0 


94924^NCI-H157_Squamous 
cell lung cancer 
(metastasis)__sscDNA 


19.4 


94986J3401_Wilms , 
tumor sscDNA 


0.0 


94925 JSO-H1 155 Jlarge cell 
lung j 
cancer/neuroendocrine sscDNA 


100.0 


94987_Hs766TJPancreatic 
carcinoma (LN 
metastasis) sscDNA 


4.5 


94926 _NCI-H1299JLarge cell 
lung 

cancer/neuroendocrine sscDNA 


5.8 


94988_CAPAN-l_Pancreatic 
adenocarcinoma (liver 
metastasis) sscDNA 


0.0 


94927_NCI-H727JLung 
carcinoid sscDNA 


17.1 


94989JSU86.86JPancreatic 
carcinoma (liver 
metastasis) sscDNA 


4.5 


94928 JTCI-UMC- 1 1 JLung 
carcinoid sscDNA 


0.0 


94990JBxPC-3JPancreatic 
adenocarcinoma sscDNA 


0.0 


94929 LX-1 Small cell lung 


0.0 


94991 HPAC Pancreatic 


0.0 
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cancer_sscDNA 




adenocarcinoma_sscDNA 




94930_Colo-205_Colon 
cancer sscDNA 


0.0 


94992JVHA PaCa-2_Pancreatic 
carcinoma sscDNA 


0.0 


94931JCM12_Colon 
cancer sscDNA 


0.0 


94993_CFPAC-l_Pancreatic 
ductal 

adenocarcinoma sscDNA 


0.0 


94932 JOvl20L2_Colon 
cancer sscDNA 


0.0 


94994 JPANC-lJPancreatic 
epithelioid ductal 
carcinoma sscDNA 


5.0 


94933 jrci-H716_Colon 
cancer sscDNA 


0.0 


94996JT24_Bladder carcinma 
(transitional cell) sscDNA 


0.0 


94935_SW-48_Colon 
adenocarcinoma sscDNA 


0.0 


94997_5637J31adder 
carcinoma sscDNA 


0.0 | 


94936_SW1116_Colon 
adenocarcinoma sscDNA 


0.0 


94998_HT-1197_Bladder 
carcinoma sscDNA 


32.2 


94937JLS 174T_Colon 
adenocarcinoma sscDNA 


0.0 


94999 JJM-UC-3_Bladder 
carcinma (transitional 
cell) sscDNA 


0.0 


94938_SW-948_Colon 
adenocarcinoma sscDNA 


0.0 


95000_A204_Rhabdomyosarco 
ma sscDNA 


0.0 


94939„SW-480_Colon 
adenocarcinoma sscDNA 


19.4 


95001J1T- 

1080_Fibrosarcoma sscDNA 


0.0 


94940JNCI-SNU-5_Gastric 
carcinoma sscDNA 


0.0 


95002_MG-63_Osteosarcoma 
(bone) sscDNA 


0.0 


94941JCATO mjhstric 
carcinoma sscDNA 


0.0 


95003 JSK-LMS- 
lJLeiomyosarcoma 
(vulva) sscDNA 


0.0 


94943_NCI-SNU-16_Gastric 
carcinoma sscDNA 


5.2 


95004JSJRH30JRhabdomyosar 
coma (met to bone 
marrow) sscDNA 


0.0 


94944_NCI-SNU-l_Gastric 
carcinoma sscDNA 


0.0 


95005_A43 l_Epidermoid 
carcinoma sscDNA 


13.9 


94946_RF-l_Gastric 
adenocarcinoma sscDNA 


0.0 


95007_WM266- 

4 Melanoma sscDNA 


0.0 


94947_RF-48_Gastric 
adenocarcinoma sscDNA 


5.1 


95010_DU 145_Prostate 
carcinoma (brain 
metastasis) sscDNA 


0.0 


96778 JVIKN-45J3astric 
carcinoma sscDNA 


0.0 


95012_MDA-MB*468J3reast 
adenocarcinoma sscDNA 


0.0 


94949__NCI-N87_Gastnc 
carcinoma sscDNA 


0.0 


95013_SCC-4_Squamous cell 
carcinoma of tongue sscDNA 


0.0 


94951J)VCAR-5_Ovarian 
carcinoma sscDNA 


11.4 


95014_SCC-9JSquamous cell 
carcinoma of tongue_sscDNA 


0.0 


94952JRL95-2JJterine 
carcinoma sscDNA 


0.0 


95015_SCC-15_Squamous cell 
carcinoma of tongue sscDNA 


0.0 


94953__HelaS3_Cervical 
adenocarcinoma sscDNA 


0.0 


95017_CAL 27_Squamous cell 
carcinoma of tongue sscDNA 


0.0 
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Table 38. Panel 4D 



Tissue Name 


Relative 
Expression 
(%) 




Relative 
Expression 
(%) 


4dtm3948f_ 
ag2976 


Tissue Name 


4dtm3948f_ 
ag2976 


93768jSecondaryThl anti- 
CD28/anti-CD3 


1.5 


93100JIUVEC 
(Endothelial) IL-lb 


0.0 


93769JSecondary Th2_anti- 
CD28/anti-CD3 


0.0 


93779 J1UVEC 
(Endothelial) lENfganima 


0.0 


93770JSecondary Trl_anti- 
CD28/anti-CD3 


0.0 


93102_HUVEC 
(Endothelial)_TNF alpha + IFN 
gamma 


0.0 


93573_Secondary Thl_resting 
day 4-6 in LL-2 


1.3 


93101_HUVEC 
(Endothelial 1 ) TNF aloha + TLA 


0.0 


93572JSecondary Th2_jesting 
day 4-6 in IL-2 


1.5 


93781_HUVEC 
(Endothelial) IL-11 


0.0 


93571 Secondarv Trl re^rino" 
day 4-6 in IL-2 


0.0 


O^SJ?^ T liner X/Tiffnvac^nlaf* 

7JJOJ -LvLUlg lVill/lU VdotUldl 

Endothelial Cells none 


o.o ! 


93568 nrimarv Th 1 antt- 
CD28/anti-CD3 


0.0 


93584_Lung Microvascular 

Fniinfliplial Pp11<j TMFa (A 

ng/ml) and ILlb (1 ng/ml) 


0.0 


93569 nrimarv Th2 anti- 
CD28/anti-CD3 


0,0 


tylfifil. A/firrnvaQPnlar "TJprmal 

endothelium none 


0.0 


93570 nrimarv Trl anti- 
CD28/anti-CD3 


0.0 


92663 JMicrosvasular Dermal 

pnrlnthplinm TNFa (A no/ml i 

and ILlb (1 ng/ml) 


0.0 


93565 nrimarv Th 1 re^tinaHv 
4-6 in EL-2 


0.0 


93773_Bronchial 

f*r>itTnp1inTn TMTJa (A. -nrr/ml^ *»t\A 
CpiUlCllUlll 1J.NJL a JUg/Llliy tUlU. 

ILlb (1 ng/ml) ** 


0.0 


93566 primary Th2_resting dy 
4-6 in TL-2 

■ V 111 " 1 ~*T 


on 


93347_Small Airway 

T^rMtTi^lnTm ti/ytip 
' j m 1 1 ici nu n livjllw 




93567 nrimarv TV 1 rpcrfrno" rlv 

*r ~l *J\J 1 yJL 1LL1CLL J 111 X VU till H U- V 

4-6 in EL-2 


0.0 


93348_Small Airway 

OjJ 1 UJ.CU. Hill llNTa Llg/LLilj 

and ILlb (1 ng/ml) 


0.0 


93351_CD45RACD4 

lvrnnhnevfp anti -CT) 7 8 /anti - 

CD3 


0.0 


SMC resting 


3.0 


93352_CD45RO CD4 

IvrnnTinrvte anti-rT^R/anti- 

CD3 


0.0 


92669_Coronery Artery 
3iviL/_ i jx r a ^h- ng/mi j ana. il. i d 
fl ng/ml) 


0.0. 


93251 Pr>8 T vrnnhnr»vtp<j antf- 

CD28/anti-CD3 


0.0 


93 107_astrocytes_resting 


1.5 


93353_chronic CD8 
Lymphocytes 2ry resting dy 4- 
6 in IL-2 


0.0 


?3108_astrocytes_TNFa (4 
ig/ml) and ILlb (1 ng/ml) 


0.0 


93574_chronic CD8 
Lymphocytes 2ry activated 
CD3/CD28 


0.0 


?2666_KU-812 
Basophil) resting 


2.6 


93354 CD4 none 


3.0 


?2667_KU-812 
Basophil) PMA/ionoycin 


0.0 


93252 Secondary 
Thl/Th2/Trl anti-CD95 CHI 1 


0.0 


?3579_CCD1106 
Keratinocytes) none 


0.0 
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93 103_LAK cells resting 


0.0 


93580 CCD 1106 
(Keratinocytes) TNFaand 
EFNg** 


3.3 


yj r oo -Lr/Yix ecus \±j-z> 


u.u 


yj/yx ijiver v-firriiosis 


'rU.O 




v.U 


QT7Q9 T lmiiQ 


1 n 


93789JLAK ceUsJDL-2+IFN 

§3133111 a, 


u.u 


Q1577 >jr , T-T : T9Q? 


0 9 


93790 LAK cells DL-2+EL-18 


0.0 


93358 NCI-H292 IL-4 


0.0 


93104__LAK 

cellsJPMA/ionomycin and IL- 

1 o 

18 


2.8 


93360 NCI-H292 IL-9 


2.6 


93578 NK Cells IL-2 resting 


! o.o 


93359 NCI-H292 B>13 


0.0 


93 109_Mixed Lymphocyte 
ReactionJTwo Way MLR 


0.0 


93357_NCI-H292 JFN gamma 


02 


9311 0_Mixed Lymphocyte 
Reaction_Two Way MLR 


0.0 


93777 HPAEC - 


1.7 


93 1 1 1 JVGxed Lymphocyte 
Reaction_Two Way MLR 


0.0 


93778_HPAEC_IL-1 beta/TNA 
alpha 


0.0 


93 1 12J\lononuclear Cells 
(PBMCs) resting 


0.0 


93254_Normal Human Lung 
Fibroblast none 


1.3 


93113 Mononuclear Cells 
(PBMCs) PWM 


1.6 


93253_Normal Human Lung 
Fibroblast TNFa (4 ng/ml) and 
IL-lb (1 ng/ml) 


0.0 


93114 Mononuclear Cells 
(PBMCs)JPHA-L 


0.0 


93257_Normal Human Lung 
Fibroblast_IL-4 


1.7 


93249 Ramos (B cell) none 


6.2 


93256_Normal Human Lung 
Fibroblast IL-9 


0.0 


93250_Ramos OB 
cell)_ionomycin 


10.7 


93255_Normal Human Lung 
Fibroblast IL-13 


2.8 


93349 B lymphocytes PWM 


0.0 


93258_Normal Human Lung 
Fibroblast EFN gamma 


0.0 


93350_B lymphoytes_CD40L 
andIL-4 


0.0 


93106J)ermal Fibroblasts 
CCD1070 resting 


0.0 


92665_EOL-l 

(Eosinophil)_dbcAMP 

differentiated 


0.0 


93361JDermal Fibroblasts 
CCD 1070 TNF alpha 4 ng/ml 


0.0 


93248JSOL-1 

(Eosmophu)JfocAMP/PMAion 
omycin 


0.0 


93105_Dermal Fibroblasts 
CCD 1070 EL-1 beta 1 ng/ml 


0.0 


93356 Dendnhc Cells none 


0.0 


93772 jiermal fibroblast JFN 
t^amma 


1.4 


yj j j j^uenonnc v>eiis_Jbri3 
lOOng/ml 


5.0 


93771 dermal fibroblast IL-4 


12.5 


yj i fj uenanuc L»eus ami- 
CD40 


1.1 


93260 IBD Colitis 2 


4.9 


93774 .Monocytes resting 


0.6 


93261 IBDCrohns 


1.6 


93776_Monocytes_LPS 50 
ng/ml 


2.6 


735010 Colon normal 


100.0 


93581 Macrophages resting 


0.4 


735019 Lung none 


40.6 


93582 JVlacrophagesJLPS 100 
ng/ml 


0.0 


64028-1 Thymus none 


2.1 


93098 HUVEC [ 


1.5 


64030-l_ Kidney none 


1.6 
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(TEndo1helial)_none 








93099_HUVEC 
(Endothelial) starved 


0.0 







Table 39. Panel CNSD.01 



Tissue Name 


Relative 
Expression(%' 


■ 


Relative 
Expression(%) 


CUB) XX** UIIOl? 1 ! J 

_ag2976 a2 


Tissue Name 


rncl Y4fm£1 04f 
cnsi a*# imo jl y*tk 

ag2976 a2 


102633 BA4 Control 


12.0 


102605 BA17PSP 


0.0 


102641 BA4Control2 


51.2 


102612 BA17PSP2 


5.3 


102625 BA4Alzheimer , s2 


2.6 


102637 Sub Nigra Control 


13.9 


ivzoHy d A4 xr arionson s 


Ol Q 

zi.o 


!Uzo43 oud JNigra Controlz 




lUZoDo r>A4 r arionson sz 


J 1.0 


102629_Sub Nigra 
Alzheimer's2 




102664 BA4 Huntington's 


252 


102660_Sub Nigra Parkinson's2 


72.5 


102671J3A4 Huntington's2 


0.0 


102667_Sub Nigra 
Huntington's 


87.2 


1 AO/CA1 t> A A DCD 

1UZoO\3 JoA4 ror 


A A 
0.0 


102674_Sub Nigra 
Hunrington t s2 


47.6 


lUZolU r>A4 roJrz 


10.1 


lU2ol4_bub Nigra JrSPz 


0.1 


102588 BA4 Depression 


6.3 


102592 Sub Nigra Depression 


1.0 


102596 BA4 Depression2 


0.0 


102599 Sub Nigra Depression2 


0.0 


102634 BA7 Control 


14.2 


102636 Glob Palladus Control 


6.3 


102642 BA7 Control2 


55.8 


102644 Glob Palladus Control2 


24.9 


102626 BA7 Alzhermer's2 


9.4 


102620_Glob Palladus 
Alzheimer ! s 


15.8 


IUZodu J3 A / r arionson s 


3.6 


102628 _Glob Palladus 
Alzheimer's2 


1 A 

1.0 


i uzo j / r> A / r ananson sz 




102652 J31ob Palladus 
Parkinson's 


17.6 




Id 7 


102659_Glob Palladus 

Jl dX KJilSUU SZ 




102672 BA7 Huntington , s2 


13.6 


102606 Glob Palladus PSP 


0.0 


102604 BA7 PSP 


6.6 


102613 Glob Palladus PSP2 


0.0 


102611 BA7PSP2 


0.0 


102591_Glob Palladus 
Depression 


5.0 


102589 BA7 Depression 


0.0 


102638 Temp Pole Control 


9.7 


102632 BA9 Control 


16.1 


102646 Temp Pole Control 


55.7 


102640 BA9 Control 


100.0 


102622 Temp Pole Alzheimer's 


6.3 


102617 BA9 Alzheimer's 


1.9 


102630_Temp Pole 
Alzheimer's2 


0.0 


102624 BA9 Alzheimer^ 


US 


102653 Temp Pole Parkinson's 


2.9 


102648 BA9 Parkinson's 


9.3 


102661JTemp Pole 
Parkinson's2 


17.3 


102655 BA9Parkinson , s2 


29.7 


102668 JTemp Pole 
Huntington's „ 


58.1 
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102663 BA9 Huntington's 


41.4 


102607 Temp Pole PSP 


9.8 


102670 BA9Huntington's2 


0.0 


102615 Temp Pole PSP2 


r o.o 


102602 BA9PSP 


5.3 


102600_Temp Pole 
Depression2 


12.4 


102609 BA9PSP2 


0.0 


102639 Cing Gyr Control 


37.1 


102587 BA9 Depression 


5.9 


102647 Cing Gyr Control2 


20.2 


102595 BA9 Depression 


0.0 


102623 Cing Gyr Alzheimer's 


7.2 


102635 BA17 Control 


13.4 


102631 Cing Gyr Alzheimer*s2 


12.4 


102643 BA17ControI2 


30.9 


102654 Cing Gyr Parkinson's 


5.4 


102627 BA17 Alzheimer^ 


6.2 


102662 Cing Gyr Parkinson ! s2 


32.8 


102651 BA17 Parkinson's 


24.8 


102669 Cing Gyr Huntington's 


49.7 


102658 BA17Parkinson ! s2 


26.0 


102676_Cing Gyr 
Huntington's2 


14.1 


102666_BA17 Huntington's 


51.1 


102608 Cing Gyr PSP 


9.0 


102673_BA17 Huntington ! s2 


11.8 


102616 Cing Gyr PSP2 


5.3 


102590 BA17 Depression 


0.0 


102594 Cing Gyr Depression | 


0.0 


102597 BA17Depression2 


4.8 


102601 Cing Gyr Depression! 


0.0 



Panel 1.3D Summary: Ag2976 Results from two experiments using the same 
probe/primer set show some discrepancies; therefore, only those results that are common 
5 between the two experiments will be considered here. The NOV5 gene is expressed at 
moderate levels in stomach (CT = 28-29) and testis (CT = 30-3 1). In addition, low but 
significant expression of this gene is seen in several parts of the CNS, including amygdala, 
hippocampus, substantia nigra, thalamus, and cerebral cortex. The NO V5 gene encodes a 
protein with homology to the dopamine receptor of the D1/D5 class. The dopamine (D2) 

10 receptor is the most well-established site of action of all known antipsychotics, suggesting a 
central role for the dopaminergic system in neuropsychiatric disease. The homology of this 
receptor with the dopamine D5 receptor makes it an excellent candidate drug target for 
psychiatric diseases, especially depression, bipolar disorder, schizophrenia, and 
schizoaffective disorder. In addition, NOV5 gene expression appears to be down regulated in a 

1 5 number of brain cancer cell lines. 



Panel 2D Summary: Ag2976 Expression of the NOV5 gene is highest in stomach 
(CT = 30), among the samples on this panel; this result is consistent with what is observed in 
Panel 1 .3D. Interestingly, expression of this gene is lower in 3/3 gastric tumors when 
20 compared to the normal margins. Thus, expression of the NOV5 gene could be used to 
distinguish normal stomach tissue from gastric cancer tissue. In addition, therapeutic 
modulation of the NOV5 gene product might be of benefit for the treatment of gastric cancers. 
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Panel 3D Summary: Ag2976 Low but significant expression of the NOV5 gene is 
limited to three lung cancer cell lines. Thus, expression of this gene might be of use in the 
distinction of lung cancer cell lines from other cell lines. 

5 

Panel 4D Summary: Ag2976 Expression of the NOV5 gene is highest in colon (CT = 
30.2). Expression of this gene is decreased expression in IBD colitis and EBD Crohn's, 
suggesting a potential role in these diseases. In addition, the NOV5 gene is expressed at low 
levels in lung, dermal fibroblasts treated with IL-4, liver cirrhosis and Ramos B cells. 

10 

Panel CNSD.01 Summary: Ag2976 The NOV5 gene is expressed at low to moderate 
levels in the brain, and is present in at least hippocampus, cerebral cortex, subtantia nigra, 
thalamus, globus palladus and amygdala. In Panel CNS_1, this gene shows decreased 
expression in several regions of the brain of depressed patients. The dopamine (D2) receptor 
15 is the most well-established site of action of all known antipsychotics, suggesting a central role 
for the dopaminergic system in neuropsychiatric disease. The homology of this receptor with 
the dopamine D5 receptor, in addition to its downregulation in depression, makes it an 
excellent candidate drug target for psychiatric diseases, especially depression, bipolar disorder, 
schizophrenia, and schizoaffective disorder. 

20 

NOV7aandNOV7b 

Expression of gene NO V7a and NOV7b was assessed using the primer-probe sets 
Ag760 and Agl537, described in Tables 40 and 41. Results from RTQ-PCR runs aTe shown 
25 in Tables 42, 43, 44, and 45. 



Table 40. Probe Name Ag760 



Primers 


Sequences 


. TM . 


Length 


Start 
Position 


SEQ ID 
NOi 


Forward 


5 1 - CACCATGACAACGACACCTATA- 
3' 


58.4 


22 


1924 


112 


Probe 


TET-5 ' - 

ATATGGCACCAACATCACATGCACG- 
3 1 -TAMRA 


69.7 


25 


1947 


113 


Reverse 


5 » - TGGGTAGAAAGTGTGTGTGAAA- 
3' 


58,2 


22 


1979 


114 



30 
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Table 41. Probe Name Agl537 



Primers 


Sequences 




Length 


Start 
Position 


SEQ ID, 
NO i 


Forward 


5 1 -AAGGAGCTGGAAGAGAAGAAGA- 
3' 


58.9 


22 


38 


115 


Probe 


FAM- 5 1 - 

ATCAGAAACTCAGCCCTGGACACCTG- 
3 1 -TAMRA 


69.6 


26 


92 


116 


Reverse 


5 1 -GCTGCGACTTGGTCTTGAT- 3 • 


59 


19 


119 


117 



5 Table 42. Panel 1.2 



Tissue Name 


Relative 
Expression(%) 


Relative 
Expression(%) 


1.2tm880t_ 
ag760 


1.2tm2211f_ 
agl537 


Endothelial cells 


1.3 


2.5 


Heart ffetal) 


2.3 


! 17.6 


Pancreas 


74.2 


35.4 


Pancreatic ca. CAP AN 2 


0.0 


0.0 


Adrenal Gland (new lot*) 


19.1 


37.4 


Thyroid 


100.0 


14.9 


Salavary gland 


15.8 


34.6 


Pituitary gland 


27.4 


2.1 


Brain (fetal) 


0.7 


0.0 


Brain (whole) 


0.5 


0.2 


Brain (amygdala) 


0.3 


0.3 


Brain (cerebellum) 


0.1 


0.0 


Brain (hippocampus) 


0.7 


0.8 


Brain (thalamus) 


0.4 


0.6 


Cerebral Cortex 


0.3 


0.8 


Spinal cord 


0.6 


0.1 


CNS ca. (gho/astro) U87-MG 


0.0 


0.0 


CNS ca. (gho/astro) U-l 18-MG 


0.0 


0.0 


CNS ca. (astro) SW1783 


0.0 


0.0 


CNS ca * (neuro; met ) SK-N-AS 


0.0 


0.0 


CNS ca. (astro) SF-539 


0.0 


0.0 


CNS ca. (astro) SNB-75 


0.0 


0.0 


CNS ca. (glio) SNB-19 


0.0 


0.0 


CNS ca.(gho)U251 


0.2 


0.1 


CNS ca. (gHo) SF-295 


0.0 


0.1 


Heart 


17.0 


503 


Skeletal Muscle (new lot*) 


16.0 


182 


Bone marrow ! 


1.4 


2.7 


Thymus 


2.8 


0.9 


Spleen 


30.8 


29.1 
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T 1 J 

Lymph node 


14.4 


2.7 


Colorectal 


1.1 


2.3 


Stomach 


33.2 


11.5 


Small intestine 


41.5 


52.5 


Colon ca. SW480 


0.0 


0.0 


Colon ca * (SW480 met)SW620 


0.0 


0.0 


Colon ca. HT29 


0.0 


0.0 


Colon ca. HCT-116 


0.0 


0.0 


Colon ca. CaCo-2 


0.0 


0.0 


83219 CC Well to Mod Diff (OD03 866) 


1.4 


1.7 


Colon ca. HCC-2998 


0.0 


0.0 


Gastnc ca.* (liver met) NCI-N87 


0.7 


0.9 


Bladder 


13.1 


52.5 


Trachea 


9.6 


2.1 


Kidney 


22.4 


100.0 


Kidney (fetal) 


31.9 


23.8 


Renal ca. 786-0 


0.0 


0.0 


Renal ca. A498 


0.1 


0.0 


Renal ca. RXF 393 


! o.o 


0.0 


Renal ca. ACHN 


0.0 


0.0 


Renal ca.UO-31 


0.0 


0.0 


Renal ca. TK-10 


0.0 


0.0 


Liver 


1.6 


2.1 


Liver (fetal) 


4.0 


4.4 


Liver ca. (hepatoblast) HepG2 


0.0 


0.0 


Lung 


4.1 


1.0 


Lung (fetal) 


2.1 


0.3 


Lung ca. (small cell) LX-1 


0.0 


0.0 1 


Lung ca. (small cell) NCI-H69 


0.0 


0.0 


Lung ca. (s.cell var.) SHP-77 


0.0 


0.0 


Lungca. (large cell)NCI-H460 


0.0 


0.0 


Lung ca. (non-sm. cell) A549 


0.0 


0.0 


Lung ca. (non-s.cell) NCLH23 


0.0 


0.0 


Lung ca (non-s.cell) HOP-62 


0.0 


0.0 


Lung ca. (non-s.cl) NCI-H522 


0.0 


0.0 


Lung ca. (squam.) SW 900 


0.0 


0.0 


Lung ca. (squam.) NCI-H596 


0.0 


0.0 


Mammary gland 


19.3 


14.8 


Breast ca.* (pi. emision) MCF-7 


0.0 


0.0 


Breast ca.* (pl.ef) MDA-MB-231 


0.0 


0.0 


Breast ca. * (pi. effusion) T47D 


0.0 


0.0 


Breast ca. BT-549 


0.0 


0.0 


Breast ca. MDA-N 


1.2 


2.2 


Ovary 


0.8 


3.0 


Ovarian ca. OVCAR-3 


0.0 


0.0 
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Ovarian ca. OVCAR-4 


0.0 


0.0 


Ovarian ca. OVCAR-5 


0.1 


0.1 


Ovarian ca. OVCAR-8 


0.0 


0.2 


Ovarian ca. IGROV-1 


0.0 


0.0 


Ovarian ca-* (ascites) SK-OV-3 


0.0 


0.0 


Uterus 


12.8 


9.2 


Placenta 


7.3 


3.1 


Prostate 


12.3 


19.5 


Prostate ca.* (bone met)PC-3 


0.0 


0.0 


Testis 


1.4 


0.2 


Melanoma Hs688(A).T 


0.0 


0.0 


Melanoma* (met) Hs688(B).T 


0.0 


0.0 


Melanoma UACC-62 


0.0 


0.0 


Melanoma M14 


0.0 


0.0 


Melanoma LOXIMVI 


0.0 


0.0 


Melanoma* (met) SK.-MEL-5 


0.0 


0.0 


Table 43. Panel 1.3D 


Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


13dx4tm5483t 
_ag760_b2 


13dx4tm5483t 
_ag760 b2 


Liver adenocarcinoma 


0.0 


Kidney (fetal) 


33.4 


Pancreas 


43.7 


Renal ca. 786-0 


0.0 


Pancreatic ca. CAP AN 2 


0.0 


Renal ca. A498 


0.2 


Adrenal gland 


21.5 


Renal ca. RXF 393 


0.0 


Thyroid 


79.7 


Renal ca. ACHN 


0.0 


Salivary gland 


13.9 


Renal ca.UO-31 


0.0 


Pituitary gland 


13.4 


Renal ca. TK-10 


0.0 I 


Brain (fetal) 


0.7 


liver 


1.9 


Brain (whole) 


0.9 


liver (fetal) 


12.4 


Brain (amygdala) 


1.6 


liver ca. (hepatoblast) HepG2 


0.0 


Brain (cerebellum) 


0.4 


Lung 


15.3 


Brain (hippocampus) 


1.8 


Lung (fetal) 


6.1 


Brain (substantia nigra) 


2.3 


Lung ca, (small cell) LX-1 


0.0 


Brain (thalamus) 


2.7 


Lung ca. (small cell) NCI-H69 


0.0 


Cerebral Cortex 


0.7 


Lung ca. (s.cell var.) SHP-77 


0.0 


Spinal cord 


1.7 


Lung ca. (large cell)NCI-H460 


0.4 


CNS ca. (glio/astro) U87-MG 


0.0 


Lung ca. (non-sm. cell) A549 


0.0 


CNS ca. (glio/astro) U-l 1 8-MG 


0.0 


Lung ca. (non-s.cell) NCI-H23 


0.0 


CNS ca, (astro) SW1783 


0.0 


Lung ca (non-s.cell) HOP-62 


. o.o ! 


CNS ca.* (neuro; met ) SK-N- 
AS 


0.0 


Lung ca. (non-s.cl) NCI-H522 


o.o 


CNS ca. (astro) SF-539 


0.0 


Lung ca. (squam.) S W 900 


0.0 
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CNS ca. (astro) SNB-75 


0.0 


Lung ca. (squam.) NCI-H596 


0.0 


CNS ca. (glio) SNB-19 


0.0 


Mammary gland 


26.7 


CNS ca.(giio)U251 


0.7 


Breast ca.* (pi. effusion) MCF- 
7 


0.0 


PM<? ca fahn) SF-295 




Breast ca.* (pl.ef) MDA-MB- 
231 


0.0 








0.0 




10 9 


Breast ca. BT-549 


0.0 


rCUtl Oti.CiCLd.1 


1Q 4 




0.2 


OKclcLdi lUUoClo 


o q 


OvftTV 


1.8 


xjUIIC IIlalKJ W 


7 8 


Ovarian cn OVPAP-1 


00 


inymus 


£ Q 

o.y 


Ovarian ca OVPAR-4 


0 0 


opiccn 




Ovarian rn OVT 1 A"R-*5 


00 


juyinpii nouc 


71 


Ovarian ca OVPAR-R 
W v ax loll to. w Y V/ru\"0 


0 0 


ooiorecuu 


7 0 


Ovarian ca TfrRfYV-1 


0.0 


oioinacxi 


OJ.O 


Ovarian ca * faccifwA ^Tf-fYvV^ 
W Vol loll C«x. ^aaUlCo^ l>JV"Vj* v— _> 


0 0 


Small intestine 


100.0 


Uterus 


87.5 


Colon ca. SW480 


0.0 


Placenta 


6.4 


Colon ca * (SW480 met)SW620 


0.0 


Prostate 


11.3 


Colon ca. HT29 


0.0 


Prostate ca.* (bone met)PC-3 


0.0 


Colon ca. HCT-116 


0.0 


Testis 


2.1 


Colon ca. CaCo-2 


0.0 


Melanoma Hs688(A).T 


0.0 


83219 CC Well to Mod Diff 
(OD03866) 


24.0 


Melanoma* (met) Hs688(B).T 


0.0 


Colon ca. HCC-2998 


0.0 


Melanoma UACC-62 


0.0 


Gastric ca.* (liver met) NCI- 
N87 


1.7 


Melanoma M14 


0.0 


Bladder 


17.0 


Melanoma LOX IMVT 


0.0 


Trachea 


26.9 


Melanoma* (met) SK-MEL-5 


0.0 


Kidney 


18.2 i 


Adipose 


26.6 


Table 44. Panel 2D 


Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


2dtm2348f 
a 2 1537 


2dtm2348f 
agl537 


Normal Colon GENPAK 
061003 


12.3 


Kidney NAT Clontech 8120608 


23.5 


83219 CCWell to Mod Diff 
(OD03866) 


10.7 


Kidney Cancer Clontech 
8120613 


21.5 


83220 CC NAT (OD03866) 


12.2 


Kidney NAT Clontech 8120614 


12.3 


83221 CC Gr.2 rectosigmoid 
(OD03868) 


3.2 


Kidney Cancer Clontech 
9010320 


34.4 


83222 CC NAT (OD03868) 


0.8 


Kidney NAT Clontech 9010321 


27.7 


83235 CC Mod Diff 
(ODO3920) 


3.4 


Normal Uterus GENPAK 
061018 


9.3 
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83236 CC NAT (ODO3920) 


2.2 


Uterus Cancer GENPAK 
064011 


6.4 


83237 CC Gr.2 ascend colon 
(OD03921) 


13.4 


Normal Thyroid Clontech A+ 
6570-1 


84.1 


83238 CC NAT (OD03921) 


5.8 


Thyroid Cancer GENPAK 
064010 


20.6 


83241 CCfrom Partial 
Hepatectomy (ODO4309) 


9.6 


Thyroid Cancer INVITROGEN 
A302152 


15.2 


83242 Liver NAT (ODO4309) 


0.6 


Thyroid NAT INVITROGEN 
A302153 


21.3 


87472 Colon mets to lung 
(OD04451-01) 


5.5 


Normal Breast GENPAK 
061019 


22.1 


87473 Lung NAT (OD04451- 
02) 


0.8 


84877 Breast Cancer 
(OD04566) 


8.4 


Normal Prostate Clontech A+ 
6546-1 


14.1 


85975 Breast Cancer 
(OD04590-01) 


21.0 


84140 Prostate Cancer 
(OD04410) 


8.8 


85976 Breast Cancer Mets 
(OD04590-03) 


27.7 


84141 Prostate NAT 
(OD04410) 


6.9 


87070 Breast Cancer Metastasis 
(OD04655-05) 


9.1 


87073 Prostate Cancer 
(OD04720-01) 


3.1 


GENPAK Breast Cancer 
064006 


10.1 


87074 Prostate NAT 
(OD04720-02) 


10.3 


Breast Cancer Res. Gen. 1024 


7.1 


Normal Lung GENPAK 061010 


11.8 


Breast Cancer Clontech 
9100266 


10.4 


83239 Lung Met to Muscle 
(OD04286) 


6.4 


Breast NAT Clontech 9100265 


7.4 


83240 Muscle NAT 
(OD04286) * 


9.9 


Breast Cancer INVITROGEN 
A209073 


27.4 


84136 Lung Malignant Cancer 
(OD03126) 


19.3 


Breast NAT INVITROGEN 
A2090734 


8.7 


84137 Lung NAT (OD03126) 


3.3 


Normal Liver GENPAK 
061009 


1.1 


84871 Lung Cancer (OD04404) 


5.2 


Liver Cancer GENPAK 064003 


6.5 


84872 Lung NAT (OD04404) 


25.3 


Liver Cancer Research Genetics 
RNA 1025 


0.7 


84875 Lung Cancer (OD04565) 


3.4 


Liver Cancer Research Genetics 
FNA 1026 


8.1 


84876 Lung NAT (OD04565) 


3.1 


Paired Liver Cancer Tissue 
Research Genetics RNA 6004- 
T 


1.9 


85950 Lung Cancer (OD04237- 
01) 


11.0 


Paired Liver Tissue Research 
Genetics RNA 6004-N 


3.6 


85970 Lung NAT (OD04237- 
02) 


18.2 


Paired Liver Cancer Tissue 
Research Genetics RNA 6005- 
T 


9.3 


83255 Ocular Mel Met to Liver 
(ODO4310) 


0.7 


Paired Liver Tissue Research 
Genetics RNA 6005-N 


0.6 


83256 Liver NAT (OD043 10) 


1.7 


Normal Bladder GENPAK 
061001 


14.1 


84139 Melanoma Mets to Lung 
(OD04321) 


3.9 


Bladder Cancer Research 
Genetics RNA 1023 


4.4 
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o41Jo Lung JNA1 (ULKWjZI) 


J. / 


Bladder Cancer 1NVITROGEN 




Normal Kidney GENPAK 
uoluUo 


4U.O 


87071 Bladder Cancer 

/VYTVM71 C 

{UUUh / 15-ul J 




83786 Kidney Ca, Nuclear 
grade 2 (OD04338) 


J./ 


87072 Bladder Normal 
Adjacent (UUU4 / 1 o-U3 ) 


ICO 


83787 Kidney NAT (OD04338) 


11.1 


Normal Ovary Res. Gen. 


1.4 


83788 Kidney Ca Nuclear grade 
1/2(OD04339) 


2.5 


Ovarian Cancer GENPAK 
064008 


6.5 ! 


83789 Kidney NAT (OD04339) 


17.6 


87492 Ovary Cancer 
(OD04768-07) 


1.6 


83790 Kidney Ca, Clear cell 
type(OD04340) 


100.0 


87493 Ovary NAT (OD04768- 
08) 


9.2 


83791 Kidney NAT (OD04340) 


22.7 


Normal Stomach GENPAK 
061017 


13.5 


83792 Kidney Ca, Nuclear 
grade3(OD04348) 


55.1 


Gastric Cancer Clontech 
9060358 


2.8 


83793 Kidney NAT (OD04348) 


19.9 


NAT Stomach Clontech 
9060359 


12.6 


87474 Kidney Cancer 
(OD04622-01) 


25.0 


Gastric Cancer Clontech 
9060395 


20.6 


87475 Kidney NAT (OD04622- 
03) 


7.4 


NAT Stomach Clontech 
9060394 


7.5 


85973 Kidney Cancer 
(OD04450-01) 


1.3 


Gastric Cancer Clontech 
9060397 


io.o 


85974 Kidney NAT (OD04450- 
03) 


9.2 


NAT Stomach Clontech 
9060396 


3.2 


Kidney Cancer Clontech 
8120607 


9.2 


Gastric Cancer GENPAK 
064005 


6.7 


Table 45. Panel 4D 


Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


4Dtm2478t_ 
ag760 


4Dtm2478t_ 
ag760 


93768_Secondary Thl_anti- 
CD28/anti-CD3 


0.0 


93100_HUVEC 
(Endothelial) IL-lb 


3.4 


93769JSecondary Th2_anti- 
CD28/anti-CD3 


0.1 


93779 HUVEC 
(Endothelial) IFN gamma 


36.6 


93770_Secondary Trl_anti- 
CD28/anti-CD3 


0.0 


93102 HUVEC 

(Endothelial)_TNF alpha + IFN 
gamma 


4.0 


93573_Secondary Thl_resting 
day 4-6 inIL-2 


0.1 


93101JKUVEC 

(Endothelial) TNF alpha + IL4 


3.4 


93572_Secondary Th2_resting 
day 4-6 inIL-2 


0.0 


93781_HUVEC 
(Endothelial)._IL-ll 


5.5 


93571_Secondary Trl_resting 
day 4-6 inE^2 


0.0 


93583_Lung Microvascular. 
Endothelial Cells none 


47.0 


93568_primaTy Tkl_anti- 
CD28/anti-CD3 


0.0 


93584 Lung Microvascular 
Endothelial Cells JTNFa (4 


22,8 
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ng/ml) and ILlb (1 ng/ml) 




93569_primary Th2jinti- 
CD28/anti-CD3 


0.0 


92662_Microvascular Dermal 
endothelium none 


40.1 


93570_primary Trljinti- 
CD28/anti-CD3 


0.1 


92663_Microsvasular Dermal 
endotheliumJTNFa (4 ng/ml) 
and ILlb (1 ng/ml) 


17.9 


93565_primary Thljresting dy 
4-6inIL-2 


0.0 


93773 JBronchial 

epithelium TNFa (4 ng/ml) and 

ILlb f 1 ng/ml) ** 


0.0 


93566_primary Th2j:esting dy 
4-6 in JL-2 


0.0 


93347_Small Airway 
Epithelium none 


0.0 


93567j?rimary Trljresting dy 
4-6 in JL-2 


0.0 


93348_Small Airway 
Epithelium_TNFa (4 ng/ml) 
and ILlb (1 ng/ml) 


0.0 


93351_CD45RACD4 
lymphocyte anti-CD28/anti- 
CD3 


0.6 


92668_Coronery Artery 
SMC resting 


0.0 


93352_CD45RO CD4 
lymphocyte anti-CD28/anti- 
CD3 


0.2 


92669 Coronery Artery 

SMC TNFa (4 ng/ml) and ILlb 

ttns/ml) 


0.0 


93251_CD8 Lymphocytes__anti- 
CD28/anti-CD3 


0.0 


93107 astrocytes resting 


0.0 


93353_chronic CD8 
Lymphocytes 2ry_resting dy 4- 
6inIL-2 


0.0 


93108 - _astrocytes_TNFa (4 
ng/ml) and ILlb (1 ng/ml) 


0.0 


93574^chronicCD8 
Lymphocytes 2ry_activated 
CD3/CD28 


0.0 


92666JCU-8 12 
(Basophil) resting 


24.3 


Q^3^4 CTid nnnp 
j'-v K^xj'-r nunc 


0 3 


no cci t/t t on 

92oo7_K.U-5l2 
rRa^Anhil^ PMA/ionovcin 


29.7 


93252jSecondary 

Th1/Th?/T¥1 anti-PD^S CHI 1 

JL 11.1/ A 11x7 11 1 tll±U—\^L*^J V-»JLX J. J. 


0.0 


93579.CCD1106 
rprprflHnnrvtp^ none 


0.0 


93 103 J1AK cells^resting 


0.1 


93580LCCD11O6 
(Kerarinocytes) TNFa and 
IFNg** 


0.0 


9^7RR T AK rplk TT -9 

7 J / OO iutOJN. UCllo U_»-Xf 


0 1 


93791 T iver Cirrhosis 


19.5 






Q37Q9 T nnnc TCirlnpv 


34.4 


93789_LAK cells_IL-2+IFN 


1 0 


93577 NCI-H292 


0.0 


93790 LAK cells IL-2+IL-18 


0.7 


93358 NCI-H292 IL-4 


0.0 


93104JLAK 

ceUs_PMA/ionomycin and IL- 

1 o 

18 


A A 
0.0 




u.u 


93578 NK Cells IL-2 resting 


0.4 


93359 NCI-H292 LL-13 


0.0 


93 109_Mixed Lymphocyte 

XvCd.L'LJ.vJll 1 VYU VY ay 1VJJ-»XV 


3 ^ 


93357 NCI-H292 IFN gamma 

^JJJ 1 livl 11*i/*i Xi 1 ~ ^ *1<* 


0.0 


93 1 lOJVKxed Lymphocyte 
Reaction Two Way MLR 


1.3 


93777 HPAEC - 


0.9 


9311 1 jVIixed Lymphocyte 
Reaction Two Way MLR 


0.0 


93778JKPAEC_IL-1 betaATSFA 
alpha 


0.7 


93 1 12JVIononuclear Cells 
(PBMCs) resting 


0.1 


93254_Normal Human Lung 
Fibroblast none 


0.0 


93113 Mononuclear Cells 


0.0 


93253 Normal Human Lung 


0.0 



273 



WO 02/26826 



PCT/US01/42336 



(PBMCs)JPWM 




Fibroblast TNFa (4 ng/ml) and 
IL-lb (1 ng/ml) 




93114 Mononuclear Cells 
(PBMCs) PHA-L 


0.1 


93257JSformal Human Lung 
Fibroblast IL-4 


0.0 


93249 Ramos (B cell) none 


0.0 


93256__Normal Human Lung 
Fibroblast IL-9 


0.0 


93250_Ramos (B 
cell) ionomycin 


0.1 


93255_Normal Human Lung 
Fibroblast IL-13 


0.0 


93349 JB lymphocytes PWM 


0.0 


93258_Normal Human Lung 
FibroblastlFN gamma 


0.0 


93350_B lymphoytes_CD40L 
and IL-4 


i 0.3 


93106JDerrnal Fibroblasts 
CCD1070 resting 


0.0 


92665_EOL-l 

(Eosinophil)_dbcAMP 

differentiated 


0.0 


93361_Derrnal Fibroblasts 
CCD1070 TNF alpha 4 ng/ml 


0.0 1 


93248JEOL-1 

(Eosinophil)_dbcAMP/PMAion 
omycin 


0.0 


93105JDermal Fibroblasts 
CCD 1070 IL-1 beta 1 ng/ml 


0.1 


93356 Dendntic Cells none 


0.0 


93772_dermal fibroblast JFN 
gamma 


0.0 


y3 jjj_jjenantic uens_L»ro 
100 ng/ml 


2.3 


93771 dermal fibroblast IL-4 


0.1 


yo / /j uenantic L/ens anu- 
CD40 


0.0 


93260 H3D Colitis 2 


1.5 


93 774_Monocytes_resting 


0.8 


93261 IBDCrohns 


9.0 


93776 JMonocytesJJPS 50 
ng/ml 


A A 

0.0 


735010 Colon normal 


VIA 1 

40.3 


93581 Macrophages resting 


0.0 


735019 LungLnone 


100.0 


93582JMacrophages_LPS 100 
ng/ml 


0.6 


64028-1 Thymus none 


95.3 


93098_HUVEC 
(Endothelial) none 


3.8 


64030-l_Kidney none 


59.9 


93099.HUVEC 
(Endothelial)_starved 


16.8 







Panel 1.2 Summary: Ag760/Agl537 Results from two experiments using different 
probe/primer sets show some differences. Using Ag760, expression of the NOV7a gene is 
5 high to moderate across many of the normal tissue samples on this panel with highest 

expression in thyroid (CT = 20.1). Using Agl537, expression of the NOV7a gene is high to 
moderate across many of the normal tissue samples on this panel with highest expression in 
kidney (CT = 21 .6). Although the level of expression in some of the samples varies between 
the experiments, it is clear that that this gene is exclusively expressed in samples derived from 
1 0 normal tissues and not in cancer cell lines. Thus, expression of this gene could be used to 
distinguish between normal tissues and cultured cells. 

The PV-l-like protein is a plasma membrane protein with an extracellular domain. 

Expression of this gene is high (CT values less than or equal to 27) in a wide array of 
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metabolic tissues including pancreas, adrenal gland, thyroid, pituitary, adult and fetal heart, 
skeletal muscle and adult and fetal liver. The extracellular domain of this protein makes it a 
potential antibody target for the treatment of diseases in any or all of these tissues. 

5 Panel 1.3D Summary: Ag760 Expression of the NOV7a gene is highest in small 

intestine (CT = 26). This gene is exclusively expressed in samples derived from normal 
tissues and not cancer cell lines, consistent with what is observed in Panel 1 .2. Thus, the 
expression of this gene could be used to distinguish between normal tissues and cultured cells. 
Among metabolic tissues expression is high in pancreas, adipose, adrenal gland, 
10 thyroid, pituitary gland, heart, skeletal muscle, and liver. 

This gene is expressed atjow to moderate levels throughout the CNS and is 
specifically found in amygdala, cerebellum, hippocampus, substantia nigra, thalamus, cerebral 
cortex and spinal cord. 

1 5 Panel 2D Summary: Agl537 Expression of the NO V7a gene is highest in a kidney 

cancer sample (CT = 25). Overall, this gene is widely expressed widely across Panel 2D in 
both normal and adjacent cancer tissue. However, in a couple of instances, it appears that the 
NO V7a gene is more highly expressed in kidney cancer tissue than in adjacent normal tissue. 
Therefore, this gene could be used to distinguish kidney cancers from normal kidney tissue. In 

20 addition, therapeutic modulation of this gene, through the use of small molecule drugs or 
antibodies, might be of benefit in the treatment of kidney cancer. 

Panel 4D Summary: Ag760 Expression of the NOV7a gene is highest in lung and 
thymus (CT = 26). High expression of this gene is also seen in normal kidney and colon with 

25 more moderate expression in endothelial cells and basophils. Expression of the NOV7a gene 
in lung and lung microvascular endothelial cells is consistent with the expression pattern 
observed for the PV-1 protein (1). Antibodies raised against the protein encoded by the . 
NOV7a gene could prevent transendothelial trafficking of inflammatory cells to different 
tissues sites and therefore have a potential use for treatment of inflammatory diseases 

30 including delayed type hypersensitivity, asthma, emphysema, rheumatoid arthritis and IBD. 

References: 
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1 . Stan R.V., Kubitza M., and Palade G.E. (1999) PV-1 is a component of the fenestral 
and stomatal diaphragms in fenestrated endothelia, Proc. Natl. Acad. Sci. USA 96:13203- 
13207. 

5 PV-1 is a novel endothelial protein shown by immunocytochemical tests to be 

specifically associated with the stomatal diaphragms of caveolae in lung endothelium. 
Although the highest expression levels of both mRNA and protein are in the lung, PV-1 also 
has been found to be expressed in other organs. Using a specific antibody to the extracellular 
domain of PV-1, Stan et al. have extended the survey on the presence of this protein at light 

1 0 and electron microscope level in several rat organs. Stan et al. show that by 

immunofluorescence the antibody recognizes with high specificity the endothelium of the 
fenestrated peritubular capillaries of the kidney and those of the intestinal villi, pancreas, and 
adrenals. By immunolocalization at electron microscope level, the antibody recognizes 
specifically the diaphragms of the fenestrae and the stomatal diaphragms of caveolae and 

1 5 transendothelial channels in the endothelia of these vascular beds. No signal was detected in 
the continuous endothelium of the heart, skeletal muscle, intestinal muscularis, or brain 
capillaries or the nondiaphragmed fenestrated endothelium of kidney glomeruli. Taken 
together, these findings define the only antigen to be localized thus far in fenestral 
diaphragms. They also show that the stomatal diaphragms of caveolae and transendothelial 

20 channels and the fenestral diaphragms might be biochemically related, in addition to being 
morphologically similar structures. 

PMD: 10557298 

25 

NOV8a and NOV8b 

Expression of gene NOV8a and its variant was assessed using the primer-probe sets 
30 Agl47, Ag71 8, Ag368 1, and Ag4085, described in Tables 46, 47, and 48. Results from RTQ- 
PCR runs are shown in Tables 49, 50, 51, 52, and 53. 

Table 46. Probe Name Agl47 

["primer a | Sequences [ TM | Length | Start ] SEQ ID ~| 
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Position 


NO: 


Forward 


5 ■ -TGAAGACAGCACCTCCCTATCA-3 * 




22 


1411 


118 


Probe 


FAM-5 1 - 

CGGCTCCGTGCTGTCACCCAG-3 » - 
TAMRA 




21 


1436 


119 


Reverse 


5 1 -AAGAATCCTCAGCATCGCCATA-3 ' 




22 


1472 


120 



Table 47 Probe Name Ag718 



Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 
NO: 


Forward 


5 » -AGAAGGAATCTCTGGGAAAGCT- 
3* 


59-9 


22 


949 


121 


Probe 


FAM-5 1 - 

CCACTGGAGATGCTTGTGTCTCTACCA 
-3 1 -TAMRA 


58.6 


27 


973 


122 


Reverse 


5 « - GACAGAGCACTGGC TAGTTCAC- 
3' 


59.2 


22 


1003 


123 



5 



Table 48. Probe Name Ag3681/Ag4085 (identical sequences) 



Primers 


Sequences 


TM 


Length. 


Start 
Position 


SEQ ID 
NO: 


Forward 


5 1 -GAATCATCCACAAGTCATCCAT- 
3' 


58.7 


22 


5818 


124 


Probe 


FAM-5 ' - 

CTCACTCCCATCTCATGCCrCCCAG- 
3 1 -TAMRA 


71.2 


25 


5841 


125 


Reverse 


5 » - CATGCTGAATGATCGTGACA- 3 ' 


59.2 


20 


5879 


126 



10 

Table 49. Panel 1 



Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


tm289f 


tm289f 


Endothelial cells 


0.0 


Renal ca. 786-0 


1.3 


Endothelial cells (treated) 


1.2 


Renal ca. A498 


0.4 


Pancreas 


1.6 


Renal ca.RXF 393 


0.4 


Pancreatic ca. CAPAN 2 


0.5 


Renal ca. ACHN 


1.1 


Adrenal gland 


3.0 


Renal ca.UO-31 


1.4 


Thyroid 


0.4 


Renal ca. TK-10 


0.8 


Salavary gland 


0.9 


liver 


0.5 


Pituitary gland 


2.0 


Liver (fetal) 


0.2 


Brain (fetal) 


7.7 


Liver ca. (hepatoblast) HepG2 


0.2 


Brain (whole) 


45.1 


Lung 


7.6 


Brain (amygdala) 


8.0 


Lung (fetal) 


3.2 


Brain (cerebellum) 


49.0 


Lung ca. (small cell) LX-1 


0.2 



277 



WO 02/26826 



PCT/US01/42336 



Brain (hippocampus) 


8.4 


T f 11 11\ 'VTV'Vr YT/TV 

Lung ca. (small cell) NCI-H69 


0.6 


Brain (substantia nigra) 


11.7 


T /II \ flTTn T7 

Lung ca. (s.cell var.) SHP-77 


0.0 


Brain (thalamus) 


5.3 


Lung ca. Qarge cell)NCI-H460 


0.0 


Brain (hypothalamus) 


1.5 


Lung ca. (non-sm. cell) A549 


0.4 


Spinal cord 


5.6 


Lung ca. (non-s.cell) NCI-H23 


0.4 


CNS ca, (glio/astro) U87-MG 


0.2 


Lung ca (non-s.cell) HOP-62 


2.4 


CNS ca. (glio/astro) U-118-MG 


0.0 


Lung ca. (non-s.cl) NCI-H522 


0.9 


CNS ca. (astro) SW1783 


0.0 


Lung ca. (squam.) o W yUU 


2.4 


AS 


0.2 


Lung ca. (squam.) NCI-H596 


0.1 


CNS ca. (astro) SF-539 


0.8 


Mammary gland 


15.6 


CNS ca. (astro) SNB-75 


0.8 


Breast ca.* (pi. effusion) MCF- 
7 


0.8 


CNSca.(glio)SNB-19 


8.6 


Breast ca.* (pl.ef) MDA-MB- 
231 


0.4 


CNS ca. (glio)U251 


\ 0.7 


Breast ca.* (pi. effusion) T47D 


10.7 


CNS ca. (glio) SF-295 


3.6 


Breast ca. BT-549 


0.0 


Heart 


11.3 


Breast ca. MDA-N 


0.3 


Skeletal muscle 


1.6 


Ovary 


8.1 


Bone marrow 


0.3 


Ovarian ca, OVCAR-3 


0.7 


Thymus 


6.4 


Ovanan ca, OVCAR-4 


4.7 


Spleen 


0.5 


Ovarian ca. OVCAR-5 


1.3 


Lymph node 


1.2 


Ovarian ca. OVCAR-8 


1.3 


Colon (ascending) 


1.6 


Ovanan ca. IGROV-1 


0.5 


Stomach 


5.9 


Ovarian ca.* (ascites) SK-OV-3 


1.3 


Small intestine 


1.7 


Uterus 


9.0 


Colon ca. SW480 


2.4 


Placenta 


32.1 


Colon ca.* (SW480 met)SW620 


0.2 


Prostate 


1.9 


Colon ca. HT29 


0.2 


Prostate ca.* (bone met)PC-3 


0.0 


Colon ca. HCT-116 


0.0 


Testis 


100.0 


Colon ca. CaCo-2 


1.1 


Melanoma Hs688(A).T 


0.2 


Colon ca. HCT-15 


0.7 


Melanoma* (met) Hs688(B).T 


0.2 


Colon ca. HCC-2998 


1.5 


Melanoma UACC-62 


0.0 


Gastric ca.* (liver met) NCI- 
N87 


11.4 


Melanoma M14 


0.1 


Bladder 


2.3 


Melanoma LOX IMVI 


0.2 


Trachea 


3.2 


Melanoma* (met) SK-MEL-5 


0.0 


Kidney 


6.7 


Melanoma SK-MEL-28 


0.1 


Kidney (fetal) 


6.1 







Table 50, Panel 1.2 



Tissue Name 


Relative Expression(%) 


1.2tm888f 
ag718 


1.2tml997f 
ag718 


1.2tm2041f 
a S 718 


Endothelial cells 


0.6 . 


0.4 


0.2 
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Heart (fetal) 


7.4 


10.2 


8.1 


Pancreas 


14.8 


0.1 


0.0 


Pancreatic ca. CAP AN 2 


0.0 


0.0 


0.0 


Adrenal Gland (new lot*) 


5.4 


4.0 


4.3 


Thyroid 


3.8 


0.0 


0.0 


Salavary gland 


4.0 


1.9 


1.4 


Pituitary gland 


19.2 


0.4 


0.2 


Brain (fetal) 


41.8 


1.3 


1.5 


Brain (whole) 


37.6 


1.6 


3.5 


Brain (amygdala) 


16.3 


7.1 


5.5 


Brain (cerebellum) 


17.3 


1.8 


1.6 


Brain (hippocampus) 


26.6 


16.6 


162 


Brain (thalamus) 


14.5 


6.7 


_ 9.3 


Cerebral Cortex 


| 79.6 


81.8 


100.0 


Spinal cord 


L 15.0 


0.7 


0.9 


CNS ca. (gUo/astro) U87-MG 


0.0 


0.0 


0.0 


CNS ca. (glio/astro)U-118-MG 


0.0 


0.0 


0.0 


CNS ca. (astro) SW1783 


0.0 


0.0 


0.0 


CNS ca,* (neuro; met ) SK-N-AS 


2.9 


0.4 


0.4 


CNS ca. (astro) SF-539 


2.4 


1.2 


1.0 


CNS ca. (astro) SNB-75 


0.7 


0.4 


0.2 


CNS ca. (glio) SNB-19 


27.2 


7.2 


5.8 


CNS ca. (gho)U251 


4.6 


0.6 


0.9 


CNS ca. (gho) SF-295 


7.2 


7.4 


5.0 


Heart 


73.7 


100.0 


79.0 


Skeletal Muscle (new lot*) 


36.9 


17.3 


15.3 


Bone marrow 


0.6 


0.2 


0.2 


Thymus 


1.7 


0.1 


0.0 


Spleen 


0.6 


0.2 


0.1 


Lymph node 


1.9 


0.0 


0.0 


Colorectal 


0.7 


0.8 


0.9 


Stomach 


8.4 


0.3 


0.6 


Small intestine 


4.3 


1.9 


1.8 


Colon ca. SW480 


10.2 


4.3 


4.1 


Colon ca * (SW480 met)SW620 


0.3 


0.0 


0.0 


Colon ca. HT29 


0.0 


0.0 


0.0 


Colon ca.HCT-1 16 


0.1 


0.1 


0.0 


Colon ca. CaCo-2 


1.4 


0.5 


0.4 


83219 CC Well to Mod Diff (OD03866) 


0.3 


0.3 


0.3 


Colon ca. HCC-2998 


1.4 


1.4 


1.2 


Gastric ca.* (liver met) NCI-N87 


35.4 


15.8 


8.7 


Bladder 


6.2 


4.6 


3.7 


Trachea 


4.2 


0.3 


0.2 


Kidney 


16.7 


46.7 


48.0 


Kidney (fetal) 


20.2 


2.8 


2.9 


Renal ca. 786-0 


1.7 


0.9 


0.9 


Renal ca A498 


0.2 


0.1 


0.1 


Renal ca. RXF 393 


0.4 


0.1 


0.2 
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Renal ca. ACHN 


2.9 


3.1. 


1,9 


Renal ca.UO-31 


1.5 


1.4 


1.2 


Renal ca. TK-10 


0.5 


0.4 


0.2 


Liver 


1.6 


0.6 


0.5 


Liver (fetal) 


1.1 


0.4 


0.5 


Liver ca. (hepatoblast) HepG2 


0.1 


0.3 


0.0 


Lung 


12.8 


0.4 


0.6 


Lung (fetal) 


9.6 


0.5 


0.6 


Lung ca. (small cell) LX-1 


0.3 


0.2 


0.2 


Lung ca. (small cell) NCI-H69 


0.9 


0.6 


0.4 


Lung ca. (s.cell var.) SHP-77 


0.3 


0.0 


0.0 


Lung ca. (large cell)Na-H460 


0.2 


0.2 


2.7 


Lung ca. (non-sm. cell) A549 


0.3 


0.2 


0.2 


Lung ca (non-s.cell) NCI-H23 


0.6 


0.7 


0.4 


Lung ca (non-s.cell) HOP-62 


5.0 


4.6 


0.6 


Lung ca (non-s.cl) NCI-H522 


1.0 


1.2 


l °' 5 


Lung ca (squam.) SW 900 


2.4 


2.6 


2.0 


Lung ca (squam.) NCI-H596 


0.3 


0.1 


0.0 


Mammary gland 


13.4 


2.1 


3.0 


Breast ca* (pi. effusion) MCF-7 


0.2 


0.0 


0.0 


Breast ca* (pl.ef) MDA-MB-23 1 


2.1 


0.9 


0.4 


Breast ca* (pi. effusion) T47D 


14.5 


9.5 


8.7 


Breast ca BT-549 


1.4 


0.5 


0.5 


Breast caMDA-N 


0.2 


0.1 « 


0.0 


Ovary 


19.1 


18.9 


13.6 


Ovarian ca. OVCAR-3 


6.7 


3.0 


2.9 


Ovarian ca OVCAR-4 


17.8 


19.6 


17.2 


Ovarian ca OVCAR-5 


3.3 


2.8 


2.1 


Ovarian ca OVCAR-8 


1.4 


1.5 


1.0 


Ovarian ca IGROV-1 


1.8 


1.3 


0.8 


Ovarian ca* (ascites) SK-OV-3 


10.3 


5.1 


6.4 


Uterus 


7.0 


1.8 


1.4 


Placenta 


100.0 


3.1 


3.9 


Prostate 


4.0 


2.8 


1.4 


Prostate ca* (bone met)PC-3 


7.7 


5.4 


4.4 


Testis 


45.7 


1.5 


1.3 


Melanoma Hs688(A).T 


0.0 


0.0 


0.0 


Melanoma* (met) Hs688(B).T 


0.1 


0.0 


0.0 


Melanoma UACC-62 


0.5 


0.2 


0.2 


Melanoma M14 


0.1 


0.2 


0.0 


Melanoma LOXIMVI 


0.0 


0.0 


0.0 


Melanoma* (met) SK-MEL-5 


0.2 


0.1 


0.2 
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2dtm272lf 
ag718 


2Dtm2831f 
ag718 * 


Normal Colon GENPAK 061003 


13.6 


15.9 


83219 CC Well to Mod Diff (OD03866) 


0.9 


2.0 


83220 CC NAT (OD03866) 


1.7 


1.5 


83221 CC Qr2 rectosigmoid (OD03868) 


3.4 


3.2 


83222 CC NAT (OD03868) 


2.6 


2.6 


83235 CC Mod DifT(ODO3920) 


2.4 


3.0 


83236 CC NAT (ODO3920) 


2.9 


3.1 


83237 CC Gr.2 ascend colon (OD03921) 


6.5 


9.1 


83238 CC NAT (OD03921) 


1.3 


1.2 


83241 CC from Partial Hepatectomy (ODO4309) 


1.3 


0.7 


83242 Liver NAT (ODO4309) 


1.3 


1.5 


87472 Colon mets to lung (OD04451-01) 


4.5 


4.9 


87473 Lung NAT (OD04451-02) 


26.8 


29.7 


Normal Prostate Clontech A+ 6546-1 i 


5.2 


5.6 ! 


84140 Prostate Cancer (OD04410) 


12.6 


11.3 


84141 Prostate NAT (OD044 10) 


10.6 


16.4 


87073 Prostate Cancer (OD04720-01) 


19.6 


19.3 


87074 Prostate NAT (OD04720-02) 


14.7 


16.4 


Normal Lung GENPAK 061010 


53.6 


56.6 


83239 Lung Met to Muscle (OD04286) 


0.5 


0.5 


83240 Muscle NAT (OD04286) 


3.6 


5.5 


84136 Lung Malignant Cancer (OD03126) 


22.5 


18.9 


84137 Lung NAT (OD03 126) 


73.2 


79.6 


84871 Lung Cancer (OD04404) 


9.9 


10.9 


84872 Lung NAT (OD04404) 


29.9 


31.2 


84875 Lung Cancer (OD04565) 


3.3 


5.8 


84876 Lung NAT (OD04565) 


50.0 


47.0 


85950 Lung Cancer (OD04237-01) 


4.6 


3.0 | 


85970 Lung NAT (OD04237-02) 


28.3 


39.2 


83255 Ocular Mel Met to Liver (ODO4310) 


1.6 


0.6 


83256 Liver NAT (ODO4310) 


0.3 


0.7 


84139 Melanoma Mets to Lung (OD04321) 


0.6 


1.3 


84138 Lung NAT (OD04321) 


48.6 


57.0 


Normal Kidney GENPAK 061008 


59.9 


63.7 


83786 Kidney Ca, Nuclear grade 2 (OD04338) 


2.4 


4.2 ! 


83787 Kidney NAT (OD04338) 


21.6 


23.3 


83788 Kidney Ca Nuclear grade 1/2 (OD04339) 


2.0 


2.4 


83789 Kidney NAT (OD04339) 


68.8 


70.7 


83 790 Kidney Ca, Clear cell type (OD04340) 


100.0 


100.0 


83791 Kidney NAT (OD04340) 


59.0 


65.1 


83792 Kidney Ca, Nuclear grade 3 (OD04348) 


3.9 


4.0 


83793 Kidney NAT (OD04348) 


34.9 


29.9 


87474 Kidney Cancer (OD04622-01) 


6.0 


12.0 
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87475 Kidney NAT (OD 04622-03) 


O 1 

8.1 


8.7 


85973 Kidney Cancer (OD04450-01) 


A ft 

0.8 


1 A 

1.4 


85974 Kidney NA1 (OD0445U-03) 


26.2 


25.5 


Kidney Cancer Clontech 8120607 


1.1 


A A 

0.4 


rr » i •» t k fT™» /"II z. 1 A *1 A A /"A A 

Kidney NAT Clontech 8120608 


18.6 


20.6 


Kidney Cancer Clontech 8 12061 3 


3.5 


3.4 


Kidney NAT Clontech 8120614 


52.8 


54.0 


Kidney Cancer Clontech 9010320 


10.3 


9.9 


Kidney NAT Clontech 901032 1 


34.2 


31.0 


Normal Uterus GENPAK 061018 


7.1 


4.5 


Uterus Cancer GENPAK 06401 1 


12.9 


11.8 


Normal Thyroid Clontech A+ 6570-1 


2.5 


1.8 


Thyroid Cancer GENPAK 064010 


1.5 


1.8 


Thyroid Cancer INVTTROGEN A302152 


3.5 


3.4 


Thyroid NAT INVTTROGEN A302153 


2.3 


2.7 


Normal Breast GENPAK 061019 


27.5 


26.6 


84877 Breast Cancer (OD04566) 


6.2 


11.7 


85975 Breast Cancer (OD04590-01) 


7.5 


6.2 


85976 Breast Cancer Mets (OD04590-03) 


21.2 


24.5 


87070 Breast Cancer Metastasis (OD04655-05) 


4.6 


5.8 


GENPAK Breast Cancer 064006 


15.8 


18.6 


Breast Cancer Res. Gen. 1024 


29.7 


26.4 


Breast Cancer Clontech 9100266 


2.4 


3.6 


Breast NAT Clontech 9100265 


6.5 


6.2 


Breast Cancer INVTTROGEN A209073 


22.5 


24.7 


Breast NAT INVTTROGEN A2090734 


15.1 


18.4 


Normal Liver GENPAK 061009 


0.7 


0.7 


Liver Cancer GENPAK 064003 


1.6 


1.3 


Liver Cancer Research Genetics RNA 1025 


1.6 


1.9 


Liver Cancer Research Genetics RNA 1026 


1.8 


1.2 


Paired Liver Cancer Tissue Research Genetics RNA 6004-T 


0.8 


1.6 


Paired Liver Tissue Research Genetics RNA 6004-N 


0.8 


1.4 


Paired Liver Cancer Tissue Research Genetics RNA 6005-T 


1.3 


1.0 


Paired Liver Tissue Research Genetics RNA 6005-N 


0.0 


0.0 


Normal Bladder GENPAK 061001 


7.0 


3.9 


Bladder Cancer Research Genetics RNA 1 023 


1.0 


1.6 


Bladder Cancer INVTTROGEN A302173 . 


12.9 


16.8 


87071 Bladder Cancer (OD0471 8-01) 


16.7 


21.8 


87072 Bladder Normal Adjacent (OD047 18-03) 


4.7 


A Q 

4.o 


Normal Ovary Res. Gen. 


13.7 


15.3 


Ovarian Cancer GENPAK 064008 


37.6 


46.3 


87492 Ovary Cancer (OD04768-07) 


24.5 


22.8 


87493 Ovary NAT (OD04768-08) 


3.6 


4.4 


Normal Stomach GENPAK 061017 


14.2 


16.2 


Gastric Cancer Clontech 9060358 


4.6 


' 5.5 
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NAT Stomach Clontech 9060359 


2.2 


3.3 


Gastric Cancer Clontech 9060395 


3.2 


3.0 


NAT Stomach Clontech 9060394 


2.8 


2.0 


Gastric Cancer Clontech 9060397 


4.6 


4.7 


NAT Stomach Clontech 9060396 


1.0 


j 2.3 


Gastric Cancer GENPAK 064005 


5.3 


5.3 


Table 52. Panel 4D/4R 


Tissue Name 


Relative Expression(%) 


4Dtml839f 
ag[718 


4Dtml909f 
ag718 


4rtm2719f 
ag718 


93768 Secondary Thl anti-CD28/anti-CD3 


0.0 


0.3 


0.0 


93769 Secondary Th2 anti-CD28/anti-CD3 


0.1 


0.1 


0.5 


93770 Secondary Trl_anti-CD28/anti-CD3 


u.o 


n n 


n o 
Kj.y 


7jj / j oeconQary ini_resnng aay *i-o m il-z 




fl 9 


U.J 


yjj /z oeconoary i nz resnng oay **-o in. uu-z 


0.2 


0.3 


0.1 


93571 Secondary Trl_resting day 4-6 in 1L-2 


0.1 


0.2 


0.8 


93568 primary Thl anti-CD28/anti-CD3 


0.5 


0.2 


0.3 


93569 primary Th2 anti-CD28/anti-CD3 


0.3 


0.3 


0.3 


93570 primary Trl anri-CD28/anti-CD3 


0.6 


0.5 


0.0 


93565 primary Thl resting dy 4-6 in IL-2 


1.0 


0.3 


2.3 


93566jprimaryTh2 resting dy 4-6 in IL-2 


0.2 


0.4 


0.0 


93567 primary Trl resting dy 4-6 in IL-2 


0.2 


0.0 


0.0 


93351_CD45RA CD4 lymphocyte jmti- 
UDzo/anu-L/JjJ 


0.2 


0.4 


0.4 


93352_CD45RO CD4 lymphocyte_anti- 

Ol all lL~\sUJ 


0.2 


0.0 


1.2 


93251 CD8 Lymphocytes anti-CD28/anti- 
CD3 


0.4 


0.3 


0.6 


93353_chronic CD8 Lymphocytes 2ry_resting 
dy 4-6 in IL-2 


0.4 


0.7 


0.8 


93574_chroriic CD8 Lymphocytes 
2ry activated CD3/CD28 


0.2 


0.1 


0.0 


93354 CD4 none 


0.9 


0.5 


0.9 


93252 Secondary Thl/Th2/Trl anti-CD95 
CHU 


0.4 


0.3 


0.0 


93103 LAK cells resting 


0.2 


0.3 


0.5 


93788 LAK cells IL-2 


0.4 


0.3 


0.7 


93787 LAK cells EL-2+IL-12 


0.0 


0.2 


0.0 


93789 LAK cells IL-2+IFN gamma 


0.3 


0.6 


1.0 


93790 LAK cells IL-2+IL-18 


0.3 


0.3 


0.6 


93104 LAK cells PMA/ionomycin and BL-18 


0.2 


0.1 


0.0 


93578 NK Cells IL-2 resting 


0.0 


0.7 


0.8 


93109 Mixed Lymphocyte Reaction Two 
Way MLR 


0.1 


0.5 


0.0 
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93110 Mixed Lymphocyte Reaction Two 
Way MLR 


0.2 


0.2 


0.0 


93 1 1 l_Mixed Lymphocyte ReactionJTwo 
Way MLR 


i 0.0 


U.2 


A A 
0.0 


93 1 12 Mononuclear Cells (PBMCs) resting 


I 0.2 


0.2 


0.0 


93113 Mononuclear Cells (PBMCs) PWM 


! 0.9 


0.9 


1.5 


93114 Mononuclear Cells (PBMCs) PHA-L 


! 0.5 


0.3 


0.4 


93249 Ramos (B cell) none 


0.3 


0.2 


0.9 


93250 Ramos (B cell)_ionomycin 


0.3 


0.0 


0.8 


93349 B lymphocytes PWM 


0.5 


0.3 


1.5 


93350 B lymphoytes_ CD40L and IL-4 


1.2 


0.9 


1.2 


92665_EOI^l (Eosinophil)_dbcAMP 
differentiated 


0.1 


0.0 


0.0 


93248_EOL-l 

A~» • "f _ '1\ J* A Tk IT* tr\~\ jr A * * 

(Eosmophil)_dbcAMP/PMAionomycin 


0.4 


1.0 


1.5 


93356 Dendnuc Cells none 


0.5 


0.3 


0.3 


93355_Dendnuc Cells LPS 100 ng/ml 


0.0 


0.3 


0.0 


93775 Dendritic Cells anti-CD40 


0.1 


0.2 


0.0 


93774 Monocytesjresting 


0.3 


0.0 


0.4 


93776 Monocytes LPS 50 ng/ml 


0.6 


0.5 


A f\ 

0.0 


93581 Macrophages resting 


0.2 


0.4 


0.0 


93582 Macrophages_LPS 100 ng/ml 


0.2 


0.2 


0.0 


93098 HUVEC (Endothelial) none 


1.4 


1.5 


2.1 


93099 HUVEC (Endothelial)_starved 


5.0 


3.7 


10.3 


93100_HUVEC (Endothelial)_IL-lb 


3.9 


3.4 


21.6 


yj//y_Jiuvric (JDnaotneiiai)_JLrJN gamma 


a £ 
U.O 


A T 

U.7 


1 1 
I./ 


93 102 JIUVEC (Endothelial)_TNF alpha + 
IFN gamma 


A C 

4.5 




Q 1 


93 101_HUVEC OEndotheUal)_TNF alpha + 

1L4 


A A 

4.4 


A A 

4.4 


0.4 


93781 HUVEC (Endothelial) IL-11 


0.8 


0.6 


1.3 \ 


93583 JLung Microvascular EndotheHal 
Cells none 


6.2 


5.4 i 


8.8 


93584_Lung Microvascular Endothelial 
Cells TNFa (4 ng/ml) and ILlb (1 ng/ml) 


102 


7.4 


40.3 


92662_Microvascular Dermal 
endothelium none 


. 17.0 


17.1 


9.0 


92663_Microsvasular Dermal 

fMiHrrfh^linm TNTPa (A. nofmVi nnH TT 1K /"I 

vilU-UUivllLUii ll/NFci It Ilg/ilU 1 CU. ILL ,1 1 / J. U ^J. 

ng/ml) 


275 


22.2 


53.6 


and ILlb (1 ng/ml)** 


12.1 


15.4 


17.6 


93347 Small Airway Epithelium none 


2.2 


3.8 


6.9 


93348_Small Airway Epithehum__TNFa (4 
ng/ml) and ILlb (1 n^ml) 


365 


28.9 


63.7 


92668 Coronery Artery SMC resting 


0.4 


0.2 


0.9 


92669 Coronery Artery SMC TNFa (4 ng/ml) 
and ILlb (1 ng/ml) 


0.2 


0.0 


0.3 


93107_ astrocytes_resting 


0.3 


0.5 


0.8 1 
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93108j*strocytesJTNFa (4 ng/ml) and ILlb (1 
ng/ml) 


4.0 


2.3 


6.5 


92666 KU-812(Basopml)_resting 


0.2 


0.4 


0.3 


92667 KU-8 12 (Basophil) PMA/ionoycin 


0.2 


0.3 


0.0 


93579 CCDU06 (Keratinocytes) none 


6.2 


5.7 


10.4 


93580JXD1106 (Keratinocytes)_TNFa and 

TT7KT ** 

IFNg ** 




XUU.U 


30. 0 


9 5 791 Liver Cirrhosis 


1 1 

1.3 


n 7 
u. / 


o.z 


93792 Lupus Kidney 


1 A O 




zXZ 


93577 NCI-H292 


1 *1 *7 

13./ 


1Z.Z 


1C A 

Z3.0 


93358 NCI-H292 IL-4 


I/I *7 

24./ 


Z3.o 


"f A A A 
1U0.0 


93360 NCI-H292 EL-9 


13.8 


10.7 


28.9 


93359 NCI-H292 IL-13 


9.5 


12.0 


12.7 


93357_NCI-H292 JFN gamma 


8.5 


10.0 


15.7 


93777 HPAEC - ' 


0.8 


1.3 


2.3 


93778 HPAEC IL-1 beta/TNA alpha 


8.7 


11.0 


11.7 


93254 Normal Human Lung Fibroblast none 


0.3 


0.2 


0.0 


93253_Normal Human Lung FibroblastJTNFa 
(4 ng/ml) and IL-lb (1 ng/ml) 


0.2 


0.5 


0.3 


93257 Normal Human Lung Fibroblast IL4 


0.2 


0.0 


1.8 


93256 Normal Human Lung Fibroblast IL-9 


0.0 


0.2 


0.7 


y j z j j jNormai iiuman i^ung r ioro oias t juu- 1 o 


0 9 


0 1 

V/. 1 




9^258 Normal Human Lun& Fibroblast TFM 
gamma 


0.4 


0.0 


0.5 


93106 Dermal Fibroblasts CCD1070_resting 


0.4 


0.8 


0.3 


93361JDermal Fibroblasts CCD1070JTNF 
alpha 4 ng/ml 


0.9 


0.5 


0.8 


93105_Dermal Fibroblasts CCD1070JL-1 
beta 1 ng/ml 


0.3 


a i 

0.7 


A *5 
0.3 


93772 dermal fibroblast IFN gamma 


0.2 


0.0 


A A 
0.0 


0*2*7*71 /^atmnl TT /I 

yo i ii aermai noroDiast il»-4 


A 1 


u.z 


n fi 

u.u 


93260 IBD Colitis 2 


0.1 


0.3 


0.3 


93261 IBDCrohns 


0.3 


0.5 


1.7 


735010 Colon normal 


1.6 


2.8 


5.6 


735019 Lung none 


18.9 


21.8 


51.0 


64028-1 Thymus none 


88.3 


88.9 


96.6 


64030-1 Kidney none 


6.8 


8.0 


15.7 



Table 53, Panel 4.1D 



Tissue Name 


Relative 
Expression(%) 


Relative 
Expression(%) 


4.1dx4tm5977f 
ag36$l_bl 


4.1dtm6217f 
ag4085 


93768 Secondary Thl anti-CD28/anti-CD3 


1.9 


3.0 


93769 Secondary Th2 anti-CD28/anti-CD3 


4.0 


2.2 
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93770 Secondary Trl anti-CD28/anti-CD3 


3.5 




93573 Secondary Thl resting day 4-6 in EL-2 


1.9 


z.u 


93572 Secondary Th2 resting day 4-6 in IL-2 


A 1 

4.1 


a a 
u.u 


93571 Secondary Trl resting day 4-6 in IL-2 


2.5 


Z.Z 


93568 primary Hil anti-CD28/anti-CD3 


O A 

2.0 


^ 1 
3.1 


93569 primary Th2 anti-CD28/anti-CD3 


3.5 


1.0 


93570 primary Trl anti-CD28/anti-CD3 


1 A 

2.4 


3.4 


93565 primary Thl resting dy 4-6 in IL-2 


A C 


l.O 


93566jprirnary Th2 resting dy 4-6 in IL-2 


1 A 




93567 primary Trl resting dy 4-6 in IL-2 


A 1 

4.1 


A A, 


93351 CD45RA CD4 lymphocyte anti-CD28/anti-CD3 


3.3 


1 1 
1./ 


93352 CD45RO CD4 lymphocyte anti-CD28/anti-CD3 


3.3 


1 O 


93251 CD8 Lymphocytes anti-CD28/anti-CD3 


2.6 


1 /t 
1.4 


93353 chronic CD8 Lymphocytes 2ry resting dy 4-6 in IL-2 


3.6 


A o 

u.y 


93574 chronic CD8 Lymphocytes 2ry activated CD3/CD28 


1.1 


1 1 

1.3 


93354 CD4 none 


2.6 


U 


93252 Secondary Thl/Th2/Trl anti-CD95 CH11 


o a 
2,0 


A Q 


93103 LAK cells resting 


2.0 


1.4 


93788 LAK cells IL-2 


1.6 


1.3 


93787 LAK cells IL-2+IL-12 


1.9 


1 1 * 
1.1 


93789 LAK cells IL-2-HD7N gamma 


2.8 


a a 
U.U 


93790 LAK cells IL-24-IL-18 


2.4 


U.U 


93104 LAK cells PMA/ionomycinandIL-18 


1.7 


1.1 


93578 NK Cells IL-2 resting 


3.1 


Z.3 


93 109 Mixed Lymphocyte Reaction Two Way MLR 


2.6 


J.J 


93 1 10 Mixed Lymphocyte Reaction Two Way MLR 


A o 
U.5 


a n 
u.u 


93 1 1 1 Mixed Lymphocyte Reaction Two Way MLR 


1 /i 

1.4 


l.O 


93112 Mononuclear Cells (PBMCs) resting 


1 o 

; 1.8 


1.Z 


93113 Mononuclear Cells (PBMCs) PWM 


1.2 


1 /i 
1.4 


93114 Mononuclear Cells (PBMCs) PHA-L 


1.7 


A A 
U.U 


93249 Ramos (B cell) none 


1.0 


A O 

u.y 


93250 Ramos (B cell) ionomycin 


0,0 


A A 

u.u 


93349 B lymphocytes PWM 


A *5 

0.3 


A Q 

U.o 


93350 B lymphoytes CD40L and TLA 


4,1 


4.3 ! 


92665 EOL-1 (Eosinophil) dbcAMP differentiated 


5.6 


z.o 


93248 EOL-1 (Eosinophil) dbcAMP/PMAionomycin 


7.1 


4.3 


93356 Dendritic Cells none 


1.8 


3.4 


93355 Dendritic Cells LPS lOOngfari 


0.6 


A A 

o.u 


y j 775 Dendritic cells ann-LJLJ4U 


9 g 


0.0 


93774 Monocytes resting 


2.4 


2.2 


93776 Monocytes LPS50ng/ml 


3.7 


5.5 


93581 Macrophages resting 


2.1 


0.0 


93582 Macrophages LPS lOOng/mi 


1.3 


2.1 


93098 HUVEC (Endothelial) none 


4.7 


6.1 


93099 HUVEC (Endothelial) starved 


6.8 


5.5 
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93100 HUVEC (Endothelial) Hrlb 


19.5 


14.9 


93779 BOUVEC (Endothelial) EFN gamma 


4.6 


8.7 


93 102 HUVEC (Endothelial) TNF alpha + WN pnma 


24.8 


32.1 


93101 HUVEC (Endothelial) TNF alpha + TLA 


14.4 


13.3 


93781 HUVEC (Endothelial) 13^1 1 


2.9 


5.0 


93583 Lung Microvascular Endothelial Cells none 


27.4 


29.1 


yjjo^i-rung ivii cro vas cm ax xinaouienai i^eus^irsra \f* ngfmij 
and ILlb (l ng/ml) 


60.1 


44.4 


92662 Microvascular Dermal endothelium none 


20.6 


1 o o 
18.5 


yzooj iviicrosvasuiar jjennai enaouieiiuni iiNra ug/uiij aiici 
ILlb (1 ng/ml) 


48.3 


47.6 


yj / / j jsroncniai epitneuum iiNra ng/mij ana il»id ^j. 
ng/ml)** 


22.7 


22.8 


93347 Small Airway Epithelium none 


6.4 


6.9 


93348__Small Airway EpitheHumJTNFa (4 ng/ml) and ILlb (1 
ng/ml) 


36.3 


27.4 


92668 Coronery Artery SMC resting 


1.3 


2.5 


92669_Coronery Artery SMCJTNFa (4 ng/ml) and ILlb (1 
ng/ml) 


0.9 


4.6 


93107 astrocytes resting 


5.2 


4.8 


93108 astrocytes TNFa (4 ng/ml) and ELlb (1 ng/ml) 


7.5 


13.3 


92666_KU-8 12 (BasopMl) jesting 


0.4 


2.5 


92667 KU-812 (Basophil) J>MA/ionoycin 


2.3 


4.7 


93579 CCD 1106 (Keratinocytes) none 


20.2 


44.8 


93580 COD1106 (Keratinocytes) TNFa and IFNg ** 


53.3 


85.9 


93791 Liver Cirrhosis 


6.7 


2.8 


93577 NCI-H292 


19.9 


18.3 


93358 NCI-H292 EL-4 


30.3 


39.0 


93360 NCI-H292 DL-9 


15.2 


18.8 


93359 NCI-H292 DL-13 


35.9 


52.5 


93357 NCI-H292 IFN gamma 


32.2 


33.7 


93777 HPAEC - 


6.7 


12.9 ! 


93778_HPAEC IL-1 beta/TNA alpha 


36.8 


28.7 


93254JSFormal Human Lung Fibroblast none 


1.2 


4.0 


93253_Normal Human Lung FibroblastJTNFa (4 ng/ml) and IL- 
lb (1 ng/ml) 


1.1 


2.4 


93257_Normal Human Lung Fibroblast IL-4 


2.4 


0.0 


93256 Normal Human Lung Fibroblast IL-9 


1.2 


1.5 


93255_Normal Human Lung Fibroblast_IL-13 


0.4 


2.4 


93258 Normal Human Lung Fibroblast IFN gamma 


0.7 


1.5 


93106 Dermal Fibroblasts CCD1070 resting 


3.2 


5.4 


93361 Dermal Fibroblasts CCD1070 TNF alpha 4 ng/ml 


1.9 


14.9 


93105 Dermal Fibroblasts CCD1070 IL-1 beta 1 ng/ml 


5.7 


1.4 


93772 dermal fibroblast IFN gamma 


1.0 


0.0 


93771 dermal fibroblast IL-4 


0.4 


2.6 


93892 Dermal fibroblasts none 


0.0 


1.8 


99202 Neutrophils TNFa+LPS 


0.0 


0.9 
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99203 Neutrophils none 


2.9 


2.4 


735010 Colon normal 


3.2 


9.7 


735019 Lung none 


63,2 


63.7 


64028-1 Thymus none 


23.0 


40.1 


64030-1 Kidney none 


100.0 


100.0 



Panel 1 Summary: Agl47 Expression of the NOVSa gene is highest in testis (CT = 
25.1). This gene is also highly to moderately expressed throughout the CNS, including in 
5 amygdala, cerebellum, hippocampus, substantia nigra, thalamus, hypothalamus and spinal 
cord, suggesting an important functional role in CNS processes. The NOV8a gene encodes a 
protein with homology to PAPIN, plakophilin-related armadillo repeat protein-interacting 
PSD-95/Dlg-A/ZO-l (PDZ) protein. Ligands of PAPIN are thought to form a complex with 
p0071/NPRAP/5-catenin and presenilin 1 and may play roles in Notch or Wnt/Wingless 
10 pathways. Because presenilin is known to play a role in Alzheimer's disease, inhibitors of 
interactions between the NOV8A gene product and its biological interactors may be useful in 
the treatment of Alzheimer's disease or other diseases linked to the Wnt pathway, such as 
cancer or autism. 

Lower levels of expression of the NOV8a gene are also seen in some metabolic tissues 
15 including pancreas, adrenal gland, pituitary gland, thyroid, heart, skeletal muscle and liver. 
Therefore, this gene may play a role in the development of diseases in any or all of these 
tissues. 

Panel 1.2 Summary: Ag718 Results from three experiments using the same 
20 probe/primer set show only modest agreement. This discussion pertains to results seen in the 
majority of the experiments. Expression of the NOV8a gene is highest in heart and cerebral 
cortex. Thus, this gene could potentially be used to distinguish heart and cerebral cortex from 
other tissues. This gene is also highly to moderately expressed in other regions of the CNS, 
including spinal cord, hippocampus, amygdala, cerebellum, and thalamus. Please see Panel 1 
25 summary for description of potential utility of this gene in the CNS. 

Panel 2D Summary: A<718 Results from three experiments using the same 
probe/primer set are in excellent agreement. Expression of the NOV8a gene in Panel 2D is 
highest in a sample derived from a kidney cancer. However, the predominant expression 
30 pattern in this panel is higher expression in normal tissues when compared to adjacent cancer 
tissues. This gene is expressed at lower levels 7 of 9 kidney cancers and 5 of 5 lung cancers 
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relative to the normal controls. Thus, expression of the NOV8a gene could be used to 
distinguish normal kidney or lung tissue from cancerous kidney or lung tissue and may have 
utility as a diagnostic marker. Finally, therapeutic modulation of this gene product might have 
benefit in the treatment of lung or kidney cancer. 

5 

Panel 4D/4R Summary: Ag718 Results from three experiments using the same 
probe/primer set are in reasonable agreement. The NOV8a gene is expressed highly in 
keratinocytes treated with TNFa and IFNg. Significant expression of this gene is also seen in 
thymus, small airway epithelium and microvascular dermal endothelium treated with TNF-a 
10 and IL-lb. Therefore, antibodies against the protein encoded by the NOV8a gene might be 
useful in down modulating inflammatory responses observed in asthma, emphysema, skin 
diseases such as psoriasis, and contact hypersensitivity. 

Panel 4.1D Summary: Ag3681/Ag4085 The NOV8a gene is expressed highly in 
15 keTatinocytes treated with TNFa and IFNg, consistent with what is seen in Panels 4D/4R. 

Significant expression of this gene is also seen in hing microvascular endothelial cells treated 
with TNFa and IL-lb. Therefore, antibodies against the protein encoded by the NOV8a gene 
might be useful in down modulating inflammatory responses observed in asthma, emphysema, 
skin diseases such as psoriasis, and contact hypersensitivity. 

20 

References: 

1. Deguchi M., Iizuka T., Hata Y., Nishimura W., Hirao K., Yao L, Kawabe H., Takai 
Y. (2000) PAPIN. A novel multiple PSD-95/Dlg-A/ZO-l protein interacting with neural 
25 plakophilin-related armadillo repeat protein/delta-catenin and p007 1 . J. Biol. Chem. 
275:29875-29880. 

A neural plakophilin-related armadillo repeat protein (NPRAP)/delta-catenin interacts 
with one of Alzheimer disease-related gene products, presenilin 1. Deguchi et al. have 
previously reported the interaction of NPRAP/delta-catenin with synaptic scaffolding 
30 molecule, which is involved in the assembly of synaptic components. NPRAP/delta-catenin 
also interacts with E-cadherin and beta-catenin and is implicated in the organization of cell- 
cell junctions. p0071, a ubiquitous isoform of NPRAP/delta-catenin, is localized at 
desmosomes in HeLa and A43 1 cells and at adherens junctions in Madin-Darby bovine kidney 
cells. Deguchi et al. have identified here a novel protein interacting with NPRAP/delta-catenin 

35 and p007 1 and named this protein plakophilin-related armadillo repeat protein-interacting 
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PSD-95/Dlg-A/ZO-l (PDZ) protein (PAPESQ. PAPIN has six PDZ domains and binds to 
NPRAP/delta-catenin and p0071 via the second PDZ domain. PAPIN and p0071 are 
ubiquitously expressed in various tissues and are localized at cell-cell junctions in normal rat 
kidney cells and bronchial epithelial cells. PAPIN may be a scaffolding protein connecting 
5 components of epithelial junctions with p007 1 . 

PMID: 10896674 



2. Fraser PJL, Yu G., Levesque L., Nishiniura M., Yang D.S., Mount H.T., Westaway 
D., St George-Hyslop P.H. (2001) Presenilin function: connections to Alzheimer's disease and 
signal transduction. Biochem. Soc. Symp. 67:89-100. 

Missense mutations in presenilin 1 (PS1) and presenilin 2 (PS2) are associated with 
early-onset familial Alzheimer's disease which displays an accelerated deposition of amyloid 
plaques and neurofibrillary tangles. Presenilins are multi-spanning transmembrane proteins 
which localize primarily to the endoplasmic reticulum and the Golgi compartments. Fraser et 
al. have previously demonstrated that PS1 exists as a high-molecular-mass complex that is 
likely to contain several functional ligands. Potential binding proteins were screened by the 
yeast two-hybrid system using the cytoplasmically orientated PS1 loop domain which was 
shown to interact strongly with members of the armadillo family of proteins, including beta- 
catenin, p0071 and a novel neuron-specific plakophilin-related armadillo protein (NPRAP). 
Armadillo proteins can have dual functions that encompass the stabilization of cellular 
junctions/synapses and the mediation of signal transduction pathways. These observations 
suggest that PS1 may contribute to both aspects of armadillo-related pathways involving 
neurite outgrowth and nuclear translocation of beta-catenin upon activation of the wingless 
25 (Wnt) pathway. Alzheimer's disease (AD)-related presenilin mutations exhibit a dominant gain 
of aberrant function resulting in the prevention of beta-catenin translocation following Wnt 
signalling. These findings indicate a functional role for PS1 in signalling and suggest that 
mistrafficking of selected presenilin ligands may be a potential mechanism in the genesis of 
AD. 

30 

PMID: 11447843 
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3. Wassink T.H., Piven J., Vieland V.J., Huang J., Swiderski R.E., Pietila J., Braun T., 
BeckG, Folstein S.B., Haines J.L., Sheffield V.C. (2001) Evidence supporting WNT2 as an 
autism susceptibility gene. Am. J. Med. Genet. 105:406-413. 

Wassink et al examined WNT2 as a candidate disease gene for autism for the 
5 following reasons. First, the WNT family of genes influences the development of numerous 
organs and systems, including the central nervous system. Second, WNT2 is located in the 
region of chromosome 7q3 1-33 linked to autism and is adjacent to a chromosomal breakpoint 
in an individual with autism. Third, a mouse knockout of Dvll, a member of a gene family 
essential for the function of the WNT pathway, exhibits a behavioral phenotype characterized 
10 primarily by diminished social interaction. Wassink et al. screened the WNT2 coding 
sequence for mutations in a large number of autistic probands and found two families 
containing nonconservative coding sequence variants that segregated with autism in those 
families. Wassink et al. also identified linkage disequilibrium (LD) between a WNT2 3TJTR 
SNP and a sample of autism-affected sibling pair (ASP) families and trios. The LD arose 
15 almost exclusively from a subgroup of ASP families defined by the presence of severe 

language abnormalities and was also found to be associated with the evidence for linkage to 7q 
from our previously published genomewide linkage screen. Furthermore, expression analysis 
demonstrated WNT2 expression in the human thalamus. Based on these findings, Wassink et 
al. hypothesize that rare mutations occur in the WNT2 gene that significantly increase 
20 susceptibility to autism even when present in single copies, while a more common WNT2 

allele (or alleles) not yet identified may exist that contributes to the disorder to a lesser degree. 

PMID: 11449391 

25 4. De Ferrari G.V., Inestrosa N.C. (2000) Wnt signaling function in Alzheimer's 

disease. Brain Res Brain Res Rev 33:1-12. 

Alzheimer's disease (AD) is a neurodegenerative disease with progressive dementia 
accompanied by three main structural changes in the brain: diffuse loss of neurons; 
30 intracellular protein deposits termed neurofibrillary tangles (NFT) and extracellular protein 
deposits termed amyloid or senile plaques, surrounded by dystrophic neurites. Two major 
hypotheses have been proposed in order to explain the molecular hallmarks of the disease: The 
'amyloid cascade 1 hypothesis and the 'neuronal cytoskeletal degeneration 1 hypothesis. While 
the former is supported by genetic studies of the early-onset familial forms of AD (FAD), the 
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latter revolves around the observation in vivo that cytoskeletal changes - including the 
abnormal phosphorylation state of the microtubule associated protein tau - may precede the 
deposition of senile plaques. Recent studies have suggested that the trafficking process of 
membrane associated proteins is modulated by the FAD-linked presenilin (PS) proteins, and 
5 that amyloid beta-peptide deposition may be initiated intracellularly, through the secretory 
pathway. Current hypotheses concerning presenilin function are based upon its cellular 
localization and its putative interaction as macromolecular complexes with the cell- 
adhesion/signaling beta-catenin molecule and the glycogen synthase kinase 3beta (GSK-3beta) 
enzyme. Developmental studies have shown that PS proteins function as components in the 

1 0 Notch signal transduction cascade and that beta-catenin and GSK-3beta are transducers of the 
Wnt signaling pathway. Both pathways are thought to have an important role in brain 
development, and they have been connected through Dishevelled (Dvl) protein, a known 
transducer of the Wnt pathway. In addition to a review of the current state of research on the 
subject, DeFerrari et al. present a cell signaling model in which a sustained loss of function of 

1 5 Wnt signaling components would trigger a series of misrecognition events, determining the 
onset and development of AD. 

PMID: 10967351 

20 Example 3. SNP analysis of NO VX clones 

SeqCallingTM Technology: cDNA was derived from various human samples 
representing multiple tissue types, normal and diseased states, physiological states, and 
developmental states from different donors. Samples were obtained as whole tissue, cell lines, 
primary cells or tissue cultured primary cells and cell lines. Cells and cell lines may have been 

25 treated with biological or chemical agents that regulate gene expression for example, growth 
factors, chemokines, steroids. The cDNA thus derived was then sequenced using CuraGen's 
proprietary SeqCalling technology. Sequence traces were evaluated manually and edited for 
corrections if appropriate. cDNA sequences from all samples were assembled with themselves 
and with public ESTs using bioinformatics programs to generate CuraGen's human SeqCalling 

30 database of SeqCalling assemblies. Each assembly contains one or more overlapping cDNA 
sequences derived from one or more human samples. Fragments and ESTs were included as 
components for an assembly when the extent of identity with another component of the 
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assembly was at least 95% over 50 bp. Each assembly can represent a gene and/or its variants 
such as splice forms and/or single nucleotide polymorphisms (SNPs) and their combinations. 

Variant sequences are included in this application. A variant sequence can include a 
single nucleotide polymorphism (SNP), A SNP can, in some instances, be referred to as a 
5 "cSNP" to denote that the nucleotide sequence containing the SNP originates as a cDNA. A 
SNP can arise in several ways. For example, a SNP may be due to a substitution of one 
nucleotide for another at the polymorphic site. Such a substitution can be either a transition or 
a transversion. A SNP can also arise from a deletion of a nucleotide or an insertion of a 
nucleotide, relative to a reference allele. In this case, the polymorphic site is a site at which 

10 one allele bears a gap with respect to a particular nucleotide in another allele. SNPs occurring 
within genes may result in an alteration of the amino acid encoded by the gene at the position 
of the SNP. Intragenic SNPs may also be silent, however, in the case that a codon including a 
SNP encodes the same amino acid as a result of the redundancy of the genetic code. SNPs 
occurring outside the region of a gene, or in an intron within a gene, do not result in changes in 

1 5 any amino acid sequence of a protein but may result in altered regulation of the expression 
pattern for example, alteration in temporal expression, physiological response regulation, cell 
type expression regulation, intensity of expression, stability of transcribed message. 

Method of novel SNP Identification: SNPs are identified by analyzing sequence 
assemblies using CuraGen's proprietary SNPTool algorithm. SNPTool identifies variation in 

20 assemblies with the following criteria: SNPs are not analyzed within 10 base pairs on both 

ends of an alignment; Window size (number of bases in a view) is 1 0; The allowed number of 
mismatches in a window is 2; Minimum SNP base quality (PHRED score) is 23; Minimum 
number of changes to score an SNP is 2/assembly position. SNPTool analyzes the assembly 
and displays SNP positions, associated individual variant sequences in the assembly, the depth 

25 of the assembly at that given position, the putative assembly allele frequency, and the SNP 
sequence variation. Sequence traces are then selected and brought into view for manual 
validation. The consensus assembly sequence is imported into CuraTools along with variant 
sequence changes to identify potential amino acid changes resulting from the SNP sequence 
variation. Comprehensive SNP data analysis is then exported into the SNPCalling database. 

30 Method of novel SNP Confirmation: SNPs are confirmed employing a validated 

method know as Pyrosequencing (Pyrosequencing, Westborough, MA). Detailed protocols for 
Pyrosequencing can be found in: Alderborn et al. Determination of Single Nucleotide 
Polymorphisms by Real-time Pyrophosphate DNA Sequencing. (2000). Genome Research, 10, 
Issue 8, August. 1249-1265. In brief, Pyrosequencing is a real time primer extension process 
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of genotyping. This protocol takes double-stranded, biotinylatedPCR products from genomic 
DNA samples and binds them to streptavidin beads. These beads are then denatured producing 
single stranded bound DNA. SNPs are characterized utilizing a technique based on an indirect 
bioluminometric assay of pyrophosphate (PPi) that is released from each dNTP upon DNA 
5 chain elongation. Following Klenow polymerase-mediated base incorporation, PPi is released 
and used as a substrate, together with adenosine S'-phosphosulfate (APS), for ATP sulfurylase, 
which results in the formation of ATP. Subsequently, the ATP accomplishes the conversion of 
luciferin to its oxi-derivative by the action of luciferase. The ensuing light output becomes 
proportional to the number of added bases, up to about four bases. To allow processivity of the 

10 method dNTP excess is degraded by apyrase, which is also present in the starting reaction 

mixture, so that only dNTPs are added to the template during the sequencing. The process has 
been fully automated and adapted to a 96-well format, which allows rapid screening of large 
SNP panels. The DNA and protein sequences for the novel single nucleotide polymorphic 
variants are reported. Variants are reported individually but any combination of all or a select 

1 5 subset of variants are also included. In addition, the positions of the variant bases and the 
variant amino acid residues are underlined. 

Results 

Variants are reported individually but any combination of all or a select subset of 
variants are also included as contemplated NO VX embodiments of the invention. 

20 

NOVla SNP data: 

NOVla has two SNP variants, whose variant positions for its nucleotide and amino 
acid sequences is numbered according to SEQ ID NOs: 1 and 2, respectively. The nucleotide 
sequence of the NOVla variant differs as shown in Table 54. 

25 



Table 54. cSNP and Coding Variants for NOVla 


NT Position 
of cSNP 


Wild Type 
NT 


Variant NT 


Amino Acid 
position 


Amino Acid 
Change 


994 


c 


T 


271 


P->S 


1707 


A 


G 


508 


No change 



NOV7a SNP data: 

NOV7a has four SNP variants, whose variant positions for its nucleotide and amino 
30 acid sequences is numbered according to SEQ ID NOs:X and Y, respectively. The nucleotide 
sequence of the NOV7a variant differs as shown in Table 55. 
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Table 55. cSNP and Coding Variants for NOV7a 


NT Position 
of cSNP 


Wild Type 
NT 


Variant NT 


Amino Acid 
position 


Amino Aoid 
Change 


1023 


c 


G 


341 


No change 


1247 


c 


T 


416 


. A->V 



NOV8a SNP data: 

NOV8a has one SNP variant, whose variant position for its nucleotide and amino acid 
sequences is numbered according to SEQ ID NOsrX and Y, respectively. The nucleotide 
sequence of the NOV8a variant differs as shown in Table 56. 



Table 57. cSNP and Coding Variants for NOV8a 


NT Position 
of cSNP 


Wild Type 
NT 


Variant NT 


Amino Acid 
position 


Amino Acid 
Change 


703 


G 


A 


201 


No change 


4244 


G 


A 


1381 


No change 



10 
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Example 4: SAGE analysis for NOV1 
Serial Analysis of Gene Expression, or SAGE, is an experimental technique designed 
to gain a quantitative measure of gene expression. The SAGE technique itself includes several 
5 steps utilizing molecular biological, DNA sequencing and bioinformatics techniques. These' 
steps (reviewed in Adams MD, "Serial analysis of gene expression: ESTs get smaller." 
Bioessays. 18(4):261-2 (1996)) have been used to produce 9 or 10 base "tags", which aTe then, 
in some manner, assigned gene descriptions. For experimental reasons, these tags are 
immediately adjacent to the 3' end of the 3 '-most Nlalll restriction site in cDNA sequences. 

10 The Cancer Genome Anatomy Project, or CGAP, is an NCI-initiated and sponsored project, 
which hopes to delineate the molecular fingerprint of the cancer cell. It has created a database 
of those cancer-related projects that used SAGE analysis in order to gain insight into the 
initiation and development of cancer in the human body. The SAGE expression profiles 
reported in this invention are generated by first identifying the Unigene accession ID 

15 associated with 1he given MTC gene by querying the Unigene database at 

http://www.ncbi.nlm.nih.gov/UniGene/ . This page has then a link to the SAGE : Gene to Tag 
mapping (htt^://ww.ncbLnlm.nih.gov/SAGE/SAGEcid.cgi?cid="unigeneID ? a< >. 

This generated the reports that are included in this application, which list the number of 
tags found for the given gene in a given sample along with the relative expression. This 

20 information is then used to understand whether the gene has a more general role in 

tumorogenesis and/or tumor progression. A list of the SAGE libraries generated by CGAP 
and used in the analysis can be found at http://www.ncbi.nlm.nih.gov/SAGE/sagelb.cgi. 
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UniGene cluster. Hs \% ^ 53 7 jT^l "' 1 

rJs.255372 : hypothetical protein DKFZp56401Z78 
SAGE library data and reliable tag summary ; 



Reliable tags found in SAGE libraries: 







Taipei 




1 

Toiaitagl 


^ .. . : " 








SAGEHCT116 


1B • 


1 


60322 




SAGE Caco 2 


18 • ■ 


1 


81601 




SAGE Chen Tumor Pr 


14 - 


1 


68384 




SAGE HX 


93 


3 


32157 




SAGEH12B 


195 mm 


6 


32420 




SAGEDukeH392. 


17 


1 


57529 




SAGE SWB37 


18 ■ 


1 


60988 




SAGERKO 


98 mm 


5 


52064 




SAGE PR317 normal 
orostate 


18 


1 


59419 




SAGENC1 


18 ^ ' 


1 


50115 




SAGETU9B 


61 •<» 


3 


49005 




SAGESdencePart<MCF7 
Control Oh 


18 • 


1 


61079 




SAGE LNCaP 


44 


1 


22837 




SAGEOVT-7 


18 


1 


54B14 




SAGE MDA453 


52 


1 


1B924 




SAGE mamrnarv epithelium 


20 - 


1 


49167 




5A6E. QYT-8 


29 - 


1 


33575 




SAGE Duke-H988 


35 <** 


1 


28015 



Reliable tags NOT found In SAGE libraries: 
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OTHER EMBODIMENTS 

Although particular embodiments have been disclosed herein in detail, this has been 
done by way of example for purposes of illustration only, and is not intended to be limiting 
with respect to the scope of the appended claims, which follow. In particular, it is 
5 contemplated by the inventors that various substitutions, alterations, and modifications may be 
made to the invention without departing from the spirit and scope of the invention as defined 
by the claims. The choice of nucleic acid starting material, clone of interest, or library type is 
believed to be a matter of routine for a person of ordinary skill in the art with knowledge of the 
embodiments described herein. Other aspects, advantages, and modifications considered to be 
10 within the scope of the following claims. 
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WHAT IS CLAIMED IS: 

1. An isolated polypeptide comprising an amino acid sequence selected from the group 
consisting of: 

(a) a mature form of an amino acid sequence selected from the group consisting of 
SEQ ID NOS:2, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, and 27; 

(b) a variant of a mature form of an amino acid sequence selected from the group 
consisting of SEQ ID NOS:2, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, and 27, 
wherein one or more amino acid residues in said variant differs from the amino 
acid sequence of said mature form, provided that said variant differs in no more 
than 15% of the amino acid residues from the amino acid sequence of said mature 
form; 

(c) an amino acid sequence selected from the group consisting SEQ ID NOS:2, 5, 7, 
9, 1 1, 13, 15, 17, 19, 21, 23, 25, and 27; and 

(d) a variant of an amino acid sequence selected from the group consisting of SEQ ID 
NOS:2, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, and 27, wherein one or more amino 
acid residues in said variant differs from the amino acid sequence of said mature 
form, provided that said variant differs in no more than 15% of amino acid 
residues from said amino acid sequence. 

2 The polypeptide of claim 1, wherein said polypeptide comprises the amino acid sequence 
of a naturally-occurring allelic variant of an amino acid sequence selected from the group 
consisting SEQ ID NOS:2, 5, 7, 9, 11, 13, 15, 17, 19,21,23, 25, and 27. 

3. The polypeptide of claim 2, wherein said allelic variant comprises an amino acid 
sequence that is the translation of a nucleic acid sequence differing by a single nucleotide 
from a nucleic acid sequence selected from the group consisting of SEQ ID NOS: 1,3,4, 
6, 8, 10, 12, 14, 16, 18, 20, 22, 24, and 26. 

4. The polypeptide of claim 1 , wherein the amino acid sequence of said variant comprises a 
conservative amino acid substitution. 
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5. An isolated nucleic acid molecule comprising a nucleic acid sequence encoding a 
polypeptide comprising an amino acid sequence selected from the group consisting of: 

(a) a mature form of an amino acid sequence selected from the group consisting of 
SEQ ID NOS:2, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, and 27; 

(b) a variant of a mature form of an amino acid sequence selected from the group 
consisting of SEQ ED NOS:2, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, and 27, 
wherein one or more amino acid residues in said variant differs from the amino 
acid sequence of said mature form, provided that said variant differs in no more 
than 15% of the amino acid residues from the amino acid sequence of said mature 
form; 

(c) an amino acid sequence selected from the group consisting of SEQ ID NOS:2, 5, 
7, 9, 11, 13, 15, 17, 19, 21, 23, 25, and 27; 

(d) a variant of an amino acid sequence selected from the group consisting SEQ ID 
NOS:2, 5, 7, 9, 1 1, 13, 1 5, 17, 19, 21, 23, 25, and 27, wherein one or more amino 
acid residues in said variant differs from the amino acid sequence of said mature 
form, provided that said variant differs in no more than 15% of amino acid 
residues from said amino acid sequence; 

(e) a nucleic acid fragment encoding at least a portion of a polypeptide comprising an 
amino acid sequence chosen from the group consisting of SEQ ID NOS:2, 5, 7, 9, 
1 1, 13, 15, 17, 19, 21, 23, 25, and 27, or a variant of said polypeptide, wherein 
one or more amino acid residues in said variant differs from the amino acid 
sequence of said mature form, provided that said variant differs in no more than 
15% of amino acid residues from said amino acid sequence; and 

(f) a nucleic acid molecule comprising the complement of (a), (b), (c), (d) or (e). 

6. The nucleic acid molecule of claim 5, wherein the nucleic acid molecule comprises the 
nucleotide sequence of a naturaHy-occurring allelic nucleic acid variant. 

7. The nucleic acid molecule of claim 5, wherein the nucleic acid molecule encodes a 
polypeptide comprising the amino acid sequence of a naturally-occurring polypeptide 
variant 
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8. The nucleic acid molecule of claim 5, wherein the nucleic acid molecule differs by a 

■ single nucleotide from a nucleic acid sequence selected from the group consisting of SEQ 
ID NOS:l, 3, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, and 26. 

9. The nucleic acid molecule of claim 5, wherein said nucleic acid molecule comprises a 
nucleotide sequence selected from the group consisting of: 

(a) a nucleotide sequence selected from the group consisting of SEQ ID NOS: 1 ,3,4, 
6, 8, 10, 12, 14, 16, 18, 20, 22, 24, and 26; 

(b) a nucleotide sequence differing by one or more nucleotides from a nucleotide 
sequence selected from the group consisting of SEQ ID NOS:l, 3, 4, 6, 8, 10, 12, 
14, 16, 18, 20, 22, 24, and 26, provided that no more than 20% of the nucleotides 
differ from said nucleotide sequence; 

(c) a nucleic acid fragment of (a); and 

(d) a nucleic acid fragment of (b). 

1 0. The nucleic acid molecule of claim 5, wherein said nucleic acid molecule hybridizes 
under stringent conditions to a nucleotide sequence chosen from the group consisting 
SEQ ID NOS:l, 3, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, and 26, or a complement of said 
nucleotide sequence. 

1 1 . The nucleic acid molecule of claim 5, wherein the nucleic acid molecule comprises a 
nucleotide sequence selected from the group consisting of: 

(a) a first nucleotide sequence comprising a coding sequence differing by one or 
more nucleotide sequences from a coding sequence encoding said amino acid 
sequence, provided that no more than 20% of the nucleotides in the coding 
sequence in said first nucleotide sequence differ from said coding sequence; 

(b) an isolated second polynucleotide that is a complement of the first polynucleotide; 
and 

(c) a nucleic acid fragment of (a) or (b). 

12. A vector comprising Hie nucleic acid molecule of claim 11. 

1 3 . The vector of claim 1 2, further comprising a promoter operably-linked to said nucleic 
acid molecule. 
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14. A cell comprising the vector of claim 12. 

15. An antibody that binds immunospecifically to the polypeptide of claim 1 . 

16. The antibody of claim 15, wherein said antibody is a monoclonal antibody. 

17. The antibody of claim 15, wherein the antibody is a humanized antibody. 

18. A method for determining the presence or amount of the polypeptide of claim 1 in a 
sample, the method comprising: 

(a) providing the sample; 

(b) contacting the sample with an antibody that binds immunospecifically to the 
polypeptide; and 

(c) determining the presence or amount of antibody bound to said polypeptide, 
thereby determining the presence or amount of polypeptide in said sample. 

19. A method for determining the presence or amount of the nucleic acid molecule of claim 5 
in a sample, the method comprising: 

(a) providing the sample; 

(b) contacting the sample with a probe that binds to said nucleic acid molecule; and 

(c) determining the presence or amount of the probe bound to said nucleic acid 
molecule, 

thereby determining the presence or amount of the nucleic acid molecule in said sample. 

20. The method of claim 19 wherein presence or amount of the nucleic acid molecule is used 
as a marker for cell or tissue type. 

2 1 . The method of claim 20 wherein the cell or tissue type is cancerous. 

22. A method of identifying an agent that binds to a polypeptide of claim 1 , the method 
comprising: 

(a) contacting said polypeptide with said agent; and 

(b) determining whether said agent binds to said polypeptide. 
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23 . The method of claim 22 wherein the agent is a cellular receptor or a downstream effector. 

24. A method for identifying an agent that modulates the expression or activity of the 
polypeptide of claim 1, the method comprising: 

(a) providing a cell expressing said polypeptide; 

(b) contacting the cell with said agent, and 

(c) determining whether the agent modulates expression or activity of said 
polypeptide, 

whereby an alteration in expression or activity of said peptide indicates said agent modulates 
expression or activity of said polypeptide. 

25. A method for modulating the activity of the polypeptide of claim 1 , the method 
comprising contacting a cell sample expressing the polypeptide of said claim with a 
compound that binds to said polypeptide in an amount sufficient to modulate the activity 
of the polypeptide. 

26. A method of treating or preventing a NOVX-associated disorder, said method comprising 
administering to a subject in which such treatment or prevention is desired the 
polypeptide of claim 1 in an amount sufficient to treat or prevent said NOVX-associated 
disorder in said subject 

27. The method of claim 26 wherein the disorder is selected from the group consisting of 
cardiomyopathy and atherosclerosis. 

28. The method of claim 26 wherein the disorder is related to cell signal processing and 
metabolic pathway modulation. 

29. The method of claim 26, wherein said subject is a human. 

30. A method of treating or preventing a NOVX-associated disorder, said method comprising 
administering to a subject in which such treatment or prevention is desired tibe nucleic 
acid of claim 5 in an amount sufficient to treat or prevent said NOVX-associated disorder 
in said subject. 
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3 1 . The method of claim 30 wherein the disorder is selected from the group consisting of 
cardiomyopathy and atherosclerosis. 

32. The method of claim 30 wherein the disorder is related to cell signal processing and 
metabolic pathway modulation. 

33. The method of claim 30, wherein said subject is a human. 

34. A method of treating or preventing a NOVX-associated disorder, said method comprising 
administering to a subject in which such treatment or prevention is desired the antibody 
of claim 15 in an amount sufficient to treat or prevent said NOVX-associated disorder in 
said subject. 

35. The method of claim 34 wherein the disorder is diabetes. 

3 6. ' The method of claim 34 wherein the disorder is related to cell signal processing and 
metabolic pathway modulation. 

37. The method of claim 34, wherein the subject is a human. 

38. A pharmaceutical composition comprising the polypeptide of claim 1 and a 
pharmaceutically-acceptable carrier. 

39. A pharmaceutical composition comprising the nucleic acid molecule of claim 5 and a 
pharmaceutically-acceptable carrier. 

40. A pharmaceutical composition comprising the antibody of claim 15 and a 
pharmaceutically-acceptable carrier. 

41. A kit comprising in one or more containers, the pharmaceutical composition of claim 38. 

42. A kit comprising in one or more containers, the pharmaceutical composition of claim 39. 
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43 . A kit comprising in one or more containers, the pharmaceutical composition of claim 40. 

44. A method for determining the presence of or predisposition to a disease associated with 
altered levels of the polypeptide of claim 1 in a first mammalian subject, the method 
comprising: 

(a) measuring the level of expression of the polypeptide in a sample from the first 
mammalian subject; and 

(b) comparing the amount of said polypeptide in the sample of step (a) to the amount 
of the polypeptide present in a control sample from a second mammalian subject 
known not to have, or not to be predisposed to, said disease; 

wherein an alteration in the expression level of the polypeptide in the first subject as compared to 
the control sample indicates the presence of or predisposition to said disease. 

45. The method of claim 44 wherein the predisposition is to a cancer. 

46. A method for determining the presence of or predisposition to a disease associated with 
altered levels of the nucleic acid molecule of claim 5 in a first mammalian subject, the 
method comprising: 

(a) measuring the amount of the nucleic acid in a sample from the first mammalian 
subject; and 

(b) comparing the amount of said nucleic acid in the sample of step (a) to the amount 
of the nucleic acid present in a control sample from a second mammalian subject 
known not to have or not be predisposed to, the disease; 

wherein an alteration in the level of the nucleic acid in the first subject as compared to the 
control sample indicates the presence of or predisposition to the disease. 

47. The method of claim 46 wherein the predisposition is to a cancer. 

48. A method of treating a pathological state in a mammal, the method comprising 
administering to the mammal a polypeptide in an amount that is sufficient to alleviate the 
pathological state, wherein the polypeptide is a polypeptide having an amino acid 
sequence at least 95% identical to a polypeptide comprising an amino acid sequence of at 
least one of SEQIDNOS:2, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, and 27, or a 
biologically active fragment thereof. 



305 



WO 02/26826 



PCT/US01/42336 



49. A method of treating a pathological state in a mammal, the method comprising 

administering to the mammal the antibody of claim 1 5 in an amount sufficient to alleviate 
the pathological state. 
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